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Introduction 
December 1990 
This is an annual progress report of the West River Crops and Soils Research 
Projects, South Dakota Agricultural Experiment Station. The equipment storage 
and processing facilities are located approximately 1 mile southwest of the 
village of Box Elder. The office facilities are located on the Central States 
Fairgrounds at 801 San Francisco Street, Rapid City. Telephone 605/394-2236 . 
The Research Projects serve the western part of the state. They are unigue in 
that all experimental plots are cooperatively located with Farmers, Ranchers, 
or Crop Improvement Associations, through Extension Agents. 
The research conducted is not restricted to a specific area, crop, or soil, 
but by necessity of workload, investigates only those problems which are per­
tinent to general areas. This report contains results of selected research. 
It does not include results of work conducted by projects headquartered from 
the campus at Brookings. 
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This is an annual report and results published herein are therefore neither 
complete nor conclusive. 500 copies printed at an estimated cost of $2.66 each. 
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Weather Sunmary 
The weather summaries presented in Tables 1 through 3 were obtained from the 
National Oceanic and Atmospheric Administration publication, Climatological 
Data - South Dakota, and from South Dakota Crop-Weather Sununary published by 
the South Dakota Statistical Reporting Serviee-OSPA. 
Average air temperatures in Western South Dakota were several degrees above 
normal in August. During September they were normal in the Southwest, 2-3 
degrees above normal in Central West and 3-4 degrees above normal in the 
Northwest. October temperatures were normal, November temperatures were 2-3 
degrees above normal, and December temperatures 6-7 degrees below normal. 
January average air temperatures were over twelve degrees above normal. In 
February the averages were normal in the Southwest and 3-4 degrees above 
normal in the rest of the area. March average temperatures ranged from 4 
degrees above normal in the Southwest to 6 degrees above normal in the North­
west. April temperatures were normal in the Southwest to 2.5 degrees above 
normal in the Northwest. May temperatures were 3 degrees below normal in the 
Southwest to 1 degree below normal in the Northwest. In June the average air 
temperatures were slightly above normal and in July ranged from 3 degrees 
below normal in the Southwest to normal in the Northwest. 
Precipitation patterns during the year varied with total rainfall below normal 
in the Northern half of the West River area and above normal in the Southern 
half of the West River Area. From August through January the area received 
normal or above normal precipitation. However, from February through July the 
northern part was short or critically short of both surface and subsurface 
moisture. Rain received fell either as heavy showers or as very light showers. 
The total precipitation received indicates adequate moisture available, but in 
�eality topsoil moisture was short in most of the area except during the month 
of June (Table 2). 
The total usable moisture (Table 3) for the entire crop year varied from 15.2 
!nches at Martin in Bennett county to 5.8 inches at Ralph in Harding county. 
The Spring season usable moisture ranged from 10.45 inches at Martin down to 
2.13 inches at Ralph in Harding county. 
... 
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TABLE l. Weather Data - Aver19e Temperatures and Total Precipitation by 
Hontbs, with Departures from Normal. 
Average Departure Total 
,Kon-th, § Jear :uwee,ra,t,ure* f cam nonnal ** Precipitation* 
H:1ru.n 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
(Bennett 
1989 
1989 
1989 
1989 
1989 
1990 
1990 
1990 
1990 
1990 
1990 
1990 
County Reporting 
73.4 
61.8 
50.3 
37.3 
19.4 
33.6 
29.6 
37.6 
46.4 
54.7 
67.7 
70. 2 
Station)*** 
1.3 
·0.4 
-0.4 
2. 0 
-6. 9 
12.2 
2. 6 
4. 5 
0.7 
-2. 0 
1.1 
-3.6 
Oelrichs { Fal 1 
Aug. 1989 
Sept. 1989 
River County Reporting Station) 
74.6 1. 7 
62.0 -0.3 
Oct. 1989 49.6 -0.8 
Nov. 1989 37.7 2.6 
Dec. 1989 19.6 -6.8 
Jan. 1990 33.4 11.5 
Feb. 1990 28.0 0.2 
Kar. 1990 36.4 1. 9 
Apr. 1990 46.7 o.s 
May 1990 54.4 -2.4 
June 1990 68.7 1.9 
July 1990 73.4 -1. l 
Q.ril (Fall River County Reporting 
Aug. 1989 72.9 
Sept. 1989 60.0 
Oct. 1989 49. 2 
Nov. 1989 37. 5 
Dec. 1989 21. 9 
Jan. 1990 33.4 
Feb. 1990 27.7 
Mar. 1990 36.7 
Apr. 1990 45.0 
May 1990 53.4 
June 1990 67.8 
July 1990 71.6 
Station)+++ 
1.8 
-0.8 
0.2 
3. 4 
3. 4 
10.4 
-0. l 
0.2 
-2. 0 
-3.4 
0. 8 
-2.7 
0.62 
3.03 
1.12 
0.14 
0.48 
0.02 
0.38 
l. 48 
0.99 
5.41 
4.53 
2.79 
l.77 
3.12 
0.26 
0.13 
0.27 
0. 04 
0.44 
1.29 
1. 52 
3.38 
l. 43 
3.15 
0.99 
2.58 
0. 71 
0. 19 
0.33 
0. 04 
0.34 
1.19 
2.14 
4.08 
2. 92 
1.80 
Departure 
from Jom,I** 
-1.47 
l. 77 
0.23 
-0.24 
0.13 
-0.24 
-0.04 
0.55 
-0. 97 
2.46 
1.16 
0.43 
0.23 
1.96 
-0. 59 
-0.39 
-0.lS 
-0.36 
-0.10 
0.26 
-0.43 
0.46 
-1.40 
0.96 
-1.05 
1. 51 
-0.21 
-0.43 
-0.06 
-0.27 
-0.05 
0.31 
0.55 
1.48 
0.31 
-0.81 
*Average temperatures and precipitation obtained from NOAA Climatological 
Data from reporting station nearest the ezperimental sites. Temperatures 
are reported in degrees Fahrenheit and precipitation in inches. 
**Departures from normal are based on records for the period 1951-1980. 
***Departures based on records for 1977-1987 at specific locations. 
+++Departures based on records for 1972-1989 at specific location. 
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WW! 1 �Continued 
Average 
Month_&--le&b temperature* 
Departure 
trn Normal** 
lWAb 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
(Harding County Reporting Station) 
1989 69.9 2.0 
1989 59.S 3.0 
1989 46.5 l.l 
1989 32.4 2.6 
1989 13.7 ·6.0 
1990 25.1 ll.8 
19 90 2 4 . 2 4 . 2 
l 9 90 3 4 • 9 6 • 5 
1990 44.9 2.7 
1990 53.4 -0.4 
1990 65. 9 3. 2 
19 90 7 0 . 9 l. 3 
� (Jones County Reporting Station) 
Aug. 1989 74.5 0.9 
Sept. 1989 62.2 -0.9 
Oct. 1989 49.7 -1.6 
Nov. 1989 34.3 -0.9 
Dec. 1989 14.2 -9.S 
Jan. 1990 30. 7 13.l 
Feb. 1990 27 . 0  3.2 
Kar. 1990 36.4 4.4 
Apr. 1990 45.l -1.5 
May 1990 53.8 -4.3 
June 1990 67.8 -0.2 
July 1990 70.9 -4.3 
BtJmcbc, (Lyman County Reporting Station) 
Aug. 1989 75.8 1.4 
Sept. 1989 64.6 0.9 
Oct. 1989 51.S 0.4 
Nov. 1989 35.l 0.9 
Dee. 19 8 9 1 S . 4 -6 . 7 
Jan . 19 90 3 2 . 5 16 . 9 
Feb. 1990 28.9 6. 4 
Mar. 1990 38.8 6.8 
Apr. 1990 47.7 0.4 
May 1990 57.0 -1.9 
June 1990 70.2 l.l 
July 1990 73.6 -2.2 
Total 
Preeipita,tion* 
l.54 
l.26 
l. 62 
0.98 
0.70 
0.64 
0.10 
0.53 
1.35 
1.00 
2.25 
l.06 
0.24 
3.90 
l. 23 
o.,. 
0.63 
0.05 
l.04 
l.Sl 
1.87 
2.95 
3.65 
2.80 
0.89 
3.41 
0.86 
0.57 
0. 50 
0.01 
0.35 
1. 71 
2.00 
4.26 
3.81 
2.48 
Departure 
from Jogpal** 
-0.09 
0.05 
0.79 
0.64 
0.42 
0.37 
-0.22 
0.07 
-0.19 
-1. 61 
-1.23 
-0.86 
-1. 61 
2.79 
0.08 
0.45 
0.20 
-0.26 
0.58 
0.43 
-0.33 
0.28 
0.37 
0. 71 
-1.34 
2.20 
-0.20 
0.06 
0.12 
-0.24 
-0.13 
0.82 
-0.13 
l. 74 
0.80 
0.19 
*Average temperatures and precipitation obtained from NOAA Climatological 
Data from reporting station nearest the experimental sites. Temperatures 
are reported in degrees Fahrenheit and precipitation in inches. 
**Departures from normal are based on records for the period 1951-1980. 
TABLE 1 . Con,tip,u_ed 
Average 
Month' tear %empcr1turt* 
- 7 -
Departure 
from fioPDI 1 ** 
Total 
l-ttci.PJ.tati on* 
Jair Etr!;tf Vcll!U': (Ft. Meade-Meade County Reportin9 Station)*** 
Departure 
frQID Normal** 
Aug. 1989 73.2 1.5 0.70 -1.02 
Sept. 1989 63.3 1.7 1.73 0.54 
Oct. 1989 50.l -0.8 2.22 1.18 
Nov. 1989 37.9 2.0 1.40 0.70 
Dec. 1989 20.7 -7.4 1.85 1.29 
Jan. 1990 33.9 11.l 0.08 -0.39 
Feb. 1990 29.l 1.2 0.60 -0.12 
Mar. 1990 36.9 3.3 0.76 -0.26 
Apr. 1990 46.7 1.2 2.32 -0.09 
May 1990 54.l -2.3 2.17 -1.14 
June 1990 67.3 1.5 2.16 -1.65 
July 1990 72.5 -0.S 1.76 -0.47 
flnt!iim {Meade County Reporting Point)*** 
Aug. 1989 75.3 1.9 
Sept. 1989 62.3 3.1 
Oct. 1989 50.0 2.3 
Nov. 1989 35.l 2.9 
Dec. 1989 17.7 -1.4 
Jan. 1990 30.S 13.2 
Feb. 1990 26.0 1.7 
Mar. 1990 36.6 -3.0 
Apr. 1990 45.8 -0.5 
Kay 1990 54.2 -4.4 
June 1990 68.6 0.8 
July 1990 74.5 ·1.9 
1.56 
1.87 
1.33 
0.82 
0.26 
0.12 
0.14 
0.72 
1.01 
2.73 
2.63 
0.34 
Rapid City Airport 
Aug. 1989 
(Pennin9ton County Reporting Station) 
Sept. 1989 
Oct. 1989 
Nov. 1989 
Dec. 1989 
Jan. 1990 
Feb. 1990 
Mar. 1990 
Apr. 1990 
May 1990 
June 1990 
July 1990 
73.1 1.7 1.70 
61.0 0.1 3.09 
48.8 -0.9 l.49 
36.4 l.S 0.43 
19.4 -6.7 0.82 
32.4 11.6 0.22 
28.9 2.9 0.37 
36.4 3.8 1.17 
45.0 0.4 0.77 
53.2 -2.4 4.87 
66.6 1.4 1.42 
71.7 -0.9 1.94 
0.01 
0.69 
-0.49 
0.32 
-0.04 
-0.03 
-0.34 
-0.61 
-0.57 
0.34 
0.01 
-l.80 
0.26 
2.06 
0.68 
-0.06 
0.37 
-0.20 
-0.25 
0.15 
-1.19 
2.24 
-1.84 
-0.18 
*Average temperatures and precipitation obtained from NOAA Climatological 
Data from reporting station nearest the experimental sites. Temperatures 
are reported in degrees Fahrenheit and precipitation in inches. 
**Departures from normal are based on records for the period 1951-1980. 
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Wki l Cppt1..nvd-
Average 
Month i Year Temperature* 
Departure Total 
from Normal** Precipitation* 
Wasta 
Aug. 
Sept. 
Oct. 
Nov. 
Dee. 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
{East Pennington & Custer County Reporting Station) 
1989 75.7 2.4 1.68 
1989 63.0 0.8 3.17 
1989 49.9 ·0.5 1.56 
1989 36.5 1. 4 0.79 
1989 18.0 -5.9 0.70 
1990 32. 3 12.S 0.29 
1990 30. 0 4.0 0.17 
1990 37.9 3.8 0.85 
1990 46.9 -0 .l  0.70 
1990 56.0 -2.1 2.89 
1990 69.2 1.5 1.78 
1990 73. 8 -1.l 2.49 
Bir:,;o;. 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
(Perkins County Reporting Station) 
1989 73.l 7.1 
1989 61.9 3.5 
1989 49.7 -1.0 
1989 32.9 0.9  
1989 14.3 -3.7 
1990 27.3 ll.5 
1990 25.7 l.5 
1990 36.0 6. 0 
1990 45.4 2.0 
1990 54.8 ·2.2 
1990 67.2 1.8 
1990 72.0 ·l.9 
K,ir1,J; {Stanley County Reporting Station)**** 
Aug. 1989 75.6 3.9 
Sept. 1989 62.S 0.7 
Oct. 1989 50.8 2.2 
Nov. 1989 34.3 2.0 
Dec. 1989 14.0 ·6.5 
Jan. 1990 30.1 13.4 
Feb. 1990 26.2 3.2 
Mar. 1990 36.4 3. 0 
Apr. 1990 46.0 -1.6 
May 1990 55.0 -3.6 
June 1990 69.2 2. 1 
July 1990 73.8 -0.8 
1.49 
1.51 
1. 95 
1.07 
0.38 
0.41 
0.1, 
0.27 
l. 76 
1.54 
1. 82 
0.63 
0.35 
3.47 
1.82 
1.51 
0.46 
0.12 
0.43 
0.69 
l. 22 
l. 46 
2 .13 
l.16 
Departure 
from (or;met ** 
0.17 
2.11 
0.64 
0.30 
0. 32 
-0.06 
-0.99 
0.00 
-1. 21 
0.38 
-1.35 
0.44 
-0.26 
0.30 
l.13 
0.56 
-0.01 
0.05 
-0.38 
-0.56 
-0.09 
-1.02 
-1.46 
-l.57 
·l.SO 
2.11 
0.83 
l. 08 
-0.04 
-0.23 
-0.15 
-0.32 
-o.so 
-1.16 
-0.87 
-0. 81 
*Average temperatures and precipitation obtained from NOAA Climatological 
Data from reporting station nearest the experimental sites. Temperatures 
are reported in degrees Fahrenheit and precipitation in inches. 
**Departures from normal are based on records for the period 1951-1980. 
•**Departures are based on records for 1977·1987 at specific location. 
****Departures are based on records of 14 years (1971-1984). 
TABLE 2. 
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Topsoil Moisture Conditions During Growing Season, May-September 
1990. (Crop and Livestock Reporting Service-USDA} 
c: Friday April ... � ' 1990 As o: F::-1ciay May 1' _ .... 
AS c: F�iciay August �7, l 990 
Crltlcally Short Shott 
. -: .... 13 
1'.s of Friciay Se?te:nber 14, �990 
Adequate Surplus 
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TABLE 3. Weather Data - Date of Critical Temperatures and Total Osable-Preeip-
itation in Counties with Experimental Plots, (1989-1990). 
D1tc Qf x1am1,1tu,1* ?Rill �11bl� Koi1t;tt** 
Location fall-First sprinq-Last Aug 89-Julx 90 Apri 1 90-Julf 90 
Bennett County 
(Martin) Sep. 12 {25°) May 10 {18°} 15.22 10.45 
Fall River County 
(Oelrichs) Oct. 17 ( 28°) May 10 ( 22°) 9.89 5.37 
Fall River County 
(Oral) Oct. 17 ( 24 °) May 10 ( 25°} 10.33 7.40 
Harding County 
(Ralph) Sep. 11 ( 25°} May 12 ( 28 °) 5. 77 2.13 
Jones County 
{Murdo) Oct. 16 {24 °} Apr 30 {27 °} 11.82 6.42 
Lyman County 
(Kennebec) Sep. 23 (28 °) Mar 10 (25 °) 13.64 9.15 
Meade County 
(Pt. Meade) Sep. 12 (28 °} May 10 (27 °) 9.77 5.26 
Meade County 
(Plainview} Oct. 17 (19 °) May 10 (26°) 6.76 3.75 
PeDnington County 
(Rapid City AP) Oct. 16 (23°) May 10 (24 °) 10.15 5. 05 
Pennington County 
(Wasta) Oct. 17 (150) May 12 ( 28 °> 9. 31 4.20 
Perkins County 
{Bison} Sep. 11 (28 0) May 10 {27°) 6.75 2.82 
Stanley County 
(Kirley) Oct, 17 ( 23 0) Apr 30 (27 °) 7.91 2.89 
*First 28 degree temperature in Fall or last 28 degree temperature in Spring 
reported in degrees Fahrenheit. 
**Sum of all preeipitation where amounts were greater than 0.25 inch or 
totaled 0.25 inches in two contiguous days. 
Objective: 
experimental 
resistance, 
adaptability. 
.. 11 -
SMALL GRAIN VARIETY TRIALS 
To observe and compare standard small grain varieties and 
lines for winter hardiness, grain yield, grain quality, disease 
insect resistance, and other characteristics for area 
Bard Red Winter Wheat 
Trials and demonstrations were located in Bennett, Fall River, Harding, Lyman, 
Meade, Pennington, Perkins, and Stanley Counties. The trial plots were seeded 
with a deep furrow seeder with fertilizer attachment. The demonstration plots 
were seeded by the Cooperators. �he seeding rate was 60 pounds per acre. 
The plots were harvested with a Hege Hodel l25B self-propelled plot combine. 
Machine harvested plots contained a minimum of 125 square feet per sample. 
All samples were weighed for plot yield and bushel weight at the harvest site. 
Bennett County 
The winter wheat variety trial in Bennett county was seeded into fallow soil 
with a deep furrow seeded on September 15. Surface soil moisture was ideal for 
germination because the area received over an inch of rain prior to seeding. 
Subsurface soil moisture was limited to a depth of 24 inches. Spring moisture 
was above normal all months, except April, and was received as heavy showers. 
Moisture was limited after mid-June. 
Near normal air temperatures (Table l) were experienced from August through 
November. However, December temperatures averaged seven degrees below normal 
and January temperatures twelve de9rees above normal. The temperatures from 
February through mid-June fluctuated but were near normal. From late-June 
through mid-July the daily maximum temperatures were in the 91-108 degree 
range. Those abnormal temperatures were accompanied with strong winds. This 
resulted in desiccation and premature death of the plants. At mid-July the 
area received rain and temperatures moderated. Grain yields were high and 
grain protein remained at an acceptable level, but weights per bushel were 
reduced. The results are listed in Table 4. 
Fall River County 
The winter wheat variety trial in Fall River county near Oelrichs was seeded 
in fallow soil with a deep furrow seeder on September 18. Soil moisture was 
adequate for germination, but wae limited to a depth of eighteen inches. 
Total rainfall was near normal for the year but fluctuated by month. There was 
no significant precipitation from mid-June through mid-July. 
Average air temperatures were near normal or slightly above for all months 
except December, when they were seven degrees below normal, and January when 
they were 12 degrees above normal. In late June and early July the 
temperatures ranged up to 106 degrees. With limited soil moisture the plants 
suffered from dehydration and premature death. Grain yields were not reduced 
but later maturing varieties had higher protein content and lower weights per 
bushel. The trial data are reported in Table 5. 
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TABLE 4. Bard Red Winter Wheat Variety Trial - Bell.Dett County 
fl.t"ID.t 
\!arietr 11/89 
Colt 85 
Karl 87 
TAM 107 89 
Quantwn 562 89 
Abilene 87 
Redland 90 
Quantum 542 85 
Bennett 91 
Sioux l and 89 
Quantwn 549 89 
Brule 86 
Norwin 85 
Arapahoe 88 
Centura 91 
Thunderbird 93 
Dawn 87 
TAM 200 88 
SD 87156 91 
Sage 91 
Cody 90 
SD 87143 87 
Seward 90 
SD 82U4 91 
Siouxland 89 90 
SD 87128 90 
Scout 66 92 
SD 87123 90 
Norkan 8 8  
Lancota 90 
Tibor 91 
so 82118 90 
Rose 92 
SD 76598-7 91 
Agassiz 87 
Roughrider 90 
No rs tar 90 
!.SD ( 5% )  - 7.8 Bu/A 
atud 
5/90 
89 
88 
89 
90 
89 
89 
89 
91 
91 
90 
85 
87 
89 
90 
92 
86 
8 4  
90 
91 
91 
89 
91 
91 
91 
91 
91 
90 
89 
90 
89 
89 
92 
90 
88 
9 2  
90 
Height Date of Percent Test Wt 
Inches B,014inq Protein* (Lbs/Bu) 
34 June 4 12.1 55.8 
34 June 2 13. 0 58.7 
33 June 3 10.6 57.l 
37 June 4 11 . 8  53.0 
32 June 4 12.l 58.0 
38 June 5 10.7 53 .9  
41 June 4 13.6 55 . 4  
36 June 3 12.5 58.l 
41 June 5 12.9 55.6 
37 June 5 10.6 51.8 
39 June 5 10.4 54.8 
38 June 6 11. 2 5 4 . 4  
37 June 4 11.0 55.2 
37 June 4 12.4 55.7 
37 June 3 13.1 57.2 
38 June 4 12.8 55.0 
32 June 5 11.3 56.8 
0 June 4 12.l 59. 4 
38 June 3 12.l 57.2 
37 June 5 13.S 55.4 
38 June 4 12.7 59.4 
H June 8 12.1 54.8 
41 June 4 12.8 57.0 
41 June 4 13.5 55.5 
40 June 4 13.1 58.7 
40 June 3 11.8 58.4 
41 June 7 11. 6 55.8 
35 June 4 13.0 58.6 
40 June 5 12.6 56.8 
40 June 8 13.2 54.3 
39 June 4 12.8 58.3 
37 June 7 13.2 53.4 
40 June 6 13.l 55.0 
46 June 8 13.2 56.2 
41 June .... 14 . 8  56.4 I 
46 June 8 1 4 . 4  53.9 
c . v .  - 9.2\ Mean 
*Percent protein determined with a Technicon 300 InfraAnal yzer. 
NOTE : Seeded September 15 t 1989 and harvested 25 t 
(Martin) , 1988-90. 
g,1iD Ii1l;-l�tA 
1990 {3 yr aY) 
73.0 54.8 
10. 9 
69.l 52.9 
66.3 57.S 
66.2 54.l 
65.4 54.1 
64.5 57.6 
62.6 49.8 
62 . 6  50.7 
62.4 
62 . 0  52.5 
60.8 42.5 
60. 4 51.3 
60.2 51.2 
59.6 50.3 
59.0 51.4 
59.0 
58.3 
57.6 49.3 
57.l 48.3 
56.9 
56.6 46.3 
56.5 47.9 
56.2 
56.0 
55.6 49.6 
55.4 
54.3 49.6 
54.2 45.2 
53.9 
53 . 6  46.8 
52.0 43.4 
51. 4 47.6 
50.0 41.3 
47 . 9  43.l 
43.5 
58.6 
1990. Starter July  
fertilizer was applied at 12-41-0 pounds per acre. Weeds were controlled by an 
application of Al l y  at 1/10 ounce per acre plus 2, 4-D at 1/2 pound per acre. 
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TABLE S. Bard Red Winter Wheat Variety Trial - Pall River County(Oelrichs ) ,  
1989-90. 
t�r.:,ut &tud !eight Date of Pereent Test Wt �cain Iitld·l�ll 
y.a;r;ietlt "ll/89 SL90 Jncw loa4w Protm* Ct.hsLBu> li90 c2 u 11> 
TAM 107 74 90 34 June 2 ll. 9 59. 9 56. 3 54. 6  
TAM 200 84 87 31 June 2 10.7 63.0 55. 9 51. 4 
Quantum 549 85  87  37 June 3 u.  7 59. 8 55.2 
Quantum 562 88 89 36 June 4 10.l 59. 6 54.9 49. 0  
Quantum 542 83 88 40 June 4 12. 2 59 . 9  54.6 so . a  
SD 87128 85 89 42 June 3 14.0 60. 9 53.7 
Red land 85 87 3 5  June 4 11.0 58. 6 53.4 48 . 7  
Arapahoe 84 86  36  June 3 10.9 59.l 53.3 47 . 6  
SD 81143 83 84 38 June 3 ll.5 60 . 8  53.3 
Abilene 85 85 31 June 3 11. 4 62.2 53.2 50. l 
Sage 88 89 40 June 2 11.8 61. 9 5 3 . 2  47. 5 
SD 87156 85 8 9  42 June 3 12. 2 60. 9 52.9 
Colt 80 87 31 June 2 11.5 59.8 52.5 51 . 6  
Dawn 83 87 36 June 3 11. 4 60. 4 52.2 46. 2 
Bennett 88 89 35 June 3 13. 2  60.0 51.8 4 9 . 6  
Brule 80 87  38 June 4 9 .7  57.9 5 1 .  7 47. 2 
Norkan 85 89 34 June 3 11.3 62.6 51. 6 49.7 
SD 76598-7 88 90 39 June 3 12.4 59.4 51.6 48.0 
Scout 66 89 92 42 June 2 10.3 62.6 51.5 45.2 
SD 82118 88 91 40 June 3 12.3 59.8 51.6 48.0 
Centura 84 89 39 June 3 12.6 59 . l  51.1 46.2 
Tibor 85  86  41 June 7 10.4 59. 6 51.0 45.8 
Siouxland 89  81  87 41 June 4 ll. 9 58. 9  50.8 
Cody 87 91 38 June 3 10.S 58. 9 50. 7  4 6 . 2  
so 82144 85 91 41 June 2 11. 7 59.0 50.2 45.0 
Norw in 81 83 38 June 5 10. 5 57. 9  49.2 
Sioud and 84  85  40 June 4 U . 2  57.2 48.2 45. S 
Thunderbird 89 91 37 June 2 10.9 59. 9  47.7 46. 8 
SD 87123 83 87 39 June 6 10. 6 57. 8 47. S  
Rose 86 91 39 June 4 13.7 58.5 47. 4  44.4 
Karl 85 87 33 June 2 12.8 60. 6 4 7 .0  
Seward 8 9  87 41 June 7 13. 2 55.6 45. 4  42.4 
Lancota 83 86 38 June 3 12. 2 59.2 44.2 40. 5 
Agassiz 76 77 41 June 7 14.8 59.2 41. 4 36.0 
Roughrider 83 90 41 June 6 1 2 . 9  5 9 . 6  40.4 35.8 
Nor star 85 83 44 June 7 12.1 57 . 5  37.l 31.0 
LSO(S\) - 6.2 Bu/A c. v. - e. 6\ Mean 61 . 5  
*Percent protein determined with a Technicon 300 InfraAnalyzer. 
NOTE: Seeded September 1 8 , 1989 anc harvested July 1 8 ,  1990. Starter fertilizer 
was applied at 12-41-0 I/A. Weeds were controlled with Glean at l/10 oz/A. 
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Harding County 
The Harding County trial was seeded on September 27. Surface soil moisture, 
provided by recent rain showers, was adequate for germination. However, total 
..soil moisture was l imited to a depth of 33 inches. Precipitation was slightly 
above normal from late swruner through mid·winter, then near normal until May, 
but was below normal by over 3. 7 inches from May through July. Precipitation 
received after June 15 was negligible. 
Air temperatures were above normal during al l  months except December and May. 
while the month of December averaged six degrees below normal, January aver­
aged over eleven degrees above normal, February four degrees above normal , and 
March six degrees above normal. The remaining months varied from over one to 
over three degrees over normal. 
Winterkill was not serious with winter stand losses averaging only 11\. Spring 
stands were above 75\, which were adequate, considering the limited soil moist­
ure and precipitation received during the growing season. The trial data are 
published in Table 6. 
Lyman County 
The winter wheat variety demonstration near Kennebec was seeded in early Sept­
ember with a farm sized deep furrow drill. Varieties were seeded in single 
strips that were several hundred feet long. The strips were subdivided into 
shorter sections to provide uniform and multiple harvest samples. Management 
practices such as seeding rate, seeding date, soil fertility, and weed control 
were at the discretion of the cooperator. 
Average air temperatures were near normal through November, but below normal 
during December and above normal during January, February, and March. The 
remaining months varied but were near longtime averages. Annual Precipitation 
was above normal for the period August 1989 through June 1990 with over nine 
inches of usable moisture received during the spring growing season. Trial 
data are reported in Table 7. 
Meade County 
(Bear Butte Valley) 
Winter wheat varieties in Bear Butte Valley were seeded on September 19, 1989. 
The soil was dry on the date of seeding but received over an inch of rain two 
days later. Germination and emergence were good. Rainfall was below normal 
from May through August 1989. However, from September through December precip­
itation was above normal and part of the depleted soil moisture was restored. 
From January 1990 through the remainder of the growing season precipitation 
was below normal with only timely showers permitting plants to survive. Air 
temperatures were generally above normal during the growing season. However, 
slightly cooler conditions during Kay permitted the moisture stressed plants 
to produce heads in early June. All growth ceased in early July when air 
temperatures soared to over 100 degrees and permanently wilted the plants. 
Earlier maturing varieties had lower protein content and higher test weight 
than did the later maturing varieties which were not able to fill out the 
kernels. The trial results are reported in Table 8. 
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TABLE 6 .  Bard Red Winter Wheat Variet7 Trial - Barding County(Ralph) ,  1988-90. 
I itu.4 Height Date of Percent Percent Test Wt Qr&iA Iitld-lYll 
variety 11/89 5/90 Inches Beading Protein* Moisture Lbs/Bu 1990 (3 Jr ay) 
Agassiz 86 80 35 June 16 11. 9 25.6 55.2 56.0 35.7 
Quantum 562 89 81 29 June 12 11.8 14.0 61.0 54.2 32.9 
Cody 90 83 29 June 13 12.0 21.1 58.8 53.0 32.3 
Siouxland 89 90 82 31 June 12 13.0 26.l 59.4 52.2 
Quantum 549 87 74 29 June 12 12.7 15.2 57. l 51.3 
Tibor 89 69 32 June 17 12.8 17.7 50. 6 51.0 
Sioux land 89 83 31 June 12 13. 5 25.8 59.8 51.0 34.3 
Abilene 90 74 24 June 13 13.9 21.2 61. 7 47.2 31.5 
SD 82118 89 7 4  30 June 12 12.6 16.2 57. 5 47 . l  30.9 
Rose 90 84 31 June 14 14.1 17.5 58.3 46.6 29.8 
TAM 107 89 73 26 June 9 13.l 13.6 59.7 46.3 28.8 
Quantum 542 88 75 32 June 13 12.1 19.8 60.7 46.2 32.9 
Sage 89 79 32 June 12 11. 2 13.6 62.8 46.0 28.5 
Centura 90 76 29 June 13 12.6 14.2 60.8 45.8 28.3 
Redland 90 80 30 June 13 11. 2 27 .0 59.0 45 .7  32.6 
SD 87123 90 83 31 June 13 13.0 16.3 61.5 45.S 
Brule 90 8 3  29  June 13 11.4 14.8 60.1 44. 9 30.9 
Arapahoe 90 84 29 June 12 12.6 14.6 60.9 44. 7 29.7 
Norstar 89 87 35 June 17 13.4 13.2 58.7 44. 6 
Rou9hrider 88 85 33 June 16 12.6 20.0 61.8 44. 3 29.3 
SD 82144 90 79 30 June 13 13. 3 24.3 60.0 44.2 28.4 
Thunderbird 90 83 28 June 11 12.0 13.8 63.6 44.0 29.0 
Seward 90 84 31 June 16 ll. 7 22. 4 59.6 43.9 31. 9 
Bennett 90 68 28 June 13 12.3 23.3 58.l 42.3 28.8 
Scout 66 89 78 33 June 12 11.l 13.1 62. 4 42.2 27.1 
Dawn 89 70 26 June 13 12.2 22. 4 61.0 42.0 26.3 
SD 76598-7 90 80 30 June 13 11.8 23.2 58. 4 41. 6 29. l 
Norwin 89 82 26 June 13 12.3 12.2 60.6 41. 4 
Lancota 88 69 31 June 13 12.7 27.0 s s . o  41.3 26. 3 
SD 87128 89 79 32 June 13 12.6 17.1 62.0 41.2 
SD 87156 90 81 31 June 13 ll .  7 15.9 61. 2 39. 8 
Norkan 90 78  28 June 11 12.2 18.2 63.3 39.4 24.6 
Karl 90 70 25 June 10 15.S 25.2 60.7 39.4 
.. Colt 88 7 8  25 June 12 12.3 13.7 62.8 39.3 27.8 
SD 87143 89 80 26 June 13 15.S 13.0 61.8 37.0 
TAM 200 89 66 24 June 13 l l . 8  22.6 59.8 35.6 
LSD(S\) 11.6 Bu/A c .v . - 17.8' ' Mean 45.0 
*Percent protein determined with a Technicon 300 InfraAnalyzer. 
NOTE: Seeded September 27, 1989 and harvested July 23, 1990. High Coefficient 
of Variability due to soil moisture gradient between and within replications. 
Fertilizer was applied for an anticipated yield of thirty five bushels per 
acre. Weeds were controlled by an application of Ally plus 2,4D in late-May. 
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TABLE 7. iard Red Winter Wheat Variety Demonstration - Lyman Countr (Kennebec) ,  
1988·90. 
Karl 
Abilene 
TAM 107 
Red land 
TAM 200 
Sioux land 
Bronco 
Arapahoe 
Quantum 562 
Dawn 
Sage 
Brule 
Scout 66 
Agate 
Centura 
Thunderbird 
Siouxland 89 
Colt 
Rose 
Seward 
Agassiz 
Norstar 
Plant 
Keiqht 
Short 
Short 
Short 
Medium 
Short 
Medium 
Medium 
Medium 
Medium 
Med-Short 
Medium 
Medium 
Medium 
Medium 
Medium 
Short 
Medium 
Short 
Medium 
Tall 
Tal l  
Tal l 
LSD(S\) - 5.5 Bu/A 
Relative 
Katuritv 
Early 
Medium 
Early 
Medium 
Early 
Early 
Medium 
Medium 
Med-Early 
Medium 
Early 
Medium 
Ea.rly 
Medium 
Early 
Medium 
Early 
Medium 
Med-Late 
Med-Late 
Med-Late 
Late 
c .v .  - 5.7\ 
Test Wt* 
CLballYl 
51 .0  
49.0 
49.0 
47.0 
45.0 
48.0 
48.0 
48.0 
46.0 
49.0 
51.0 
48. 0 
52.0 
50 . 0  
48.0 
50.0 
44.0 
45.0 
47.0 
45.0 
45.0 
46.0 
2:ain Iitl�-BuiAcre 
1 9--10 l3 yr av ) 
64.0 
63 . 3  
63. 3 
61.3 
60.7 
59.  7 
5 9 .  7 
58.3 
58. 3 
56.3 
56.0 
SS.7 
53.7 
53.3 
5 1 .  7 
50.3 
4 9 .  7 
43.7 
42.3 
39.0 
29.7 
25.0 
53.8 
56.3 
52.4 
53.6 
50.5 
50.6 
52.3 
48.7 
48.S 
48.3 
44.4 
44.3 
40.0 
33.3 
Mean - 53.4 
*Harvest was completed prior to natural maturity resulting in high moisture 
grain and low weight per bushel. 
NOTE: Seeded first week of September, 1989 and harvested July 20 , 1990. 
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TABLE 8. Hard Red Winter Wheat Trial - Meade County(Bear Butte) ,  1988-90. 
E11:�t1U �t11ul Height Date of Percent Test wt �[Iii Iitld-lilA 
va,iet1 lll89 51,90 Inclty Budinq_ Pr,oteiA.* (,Lbs/Bu) 1990 t3 xr ax> 
Karl 94 94 32 June 4 16.7 56.9 45.9 
Abilene 95 94 29 June 5 16.7 55.7 43.5 33.4 
Col t  95 94 28 June 4 16.4 55.7 42.4 32.7 
TAM 107 94 94 29 June 4 15.6 53.8 42.2 37.0 
SD 87143 95 95 35 June 6 17.6 56.2 40. 6 
Bennett 95 95 32 June 5 15.7 54.4 40.0 33.3 
Arapahoe 95 95 33 June 6 16.6 53.0 39.8 33.9 
Sage 95 95 35 June 5 16.4 57.8 39.6 32.6 
Norkan 95 95 32 June 5 16.4 55.0 39.0 33.4 
Centura 94 95 33 June 7 17.7 54.8 38.8 35.7 
Redland 95 95 33 June 7 15.7 50.8 38.8 30.4 
Brule 95 95 34 June 6 15.l 52.2 38.6 34.4 
SD 87156 95 95 37 June 7 15.4 56.8 38.S 
Quantum 562 95 95 31 June 6 17 .6 51.0 38.3 31.2 
Quantum 542 91 94 37 June 8 18.4 52.2 38.2 28.7 
Cody 95 95 32 June 8 16.3 55.0 38.1 29.9 
SD 82144 95 95 36 June 4 15.8 55.6 37.4 28.S 
Siouxland 89 95 94 35 June 8 16.3 55.1 36.9 
Sioux land 95 95 34 June 8 15.6 54.l 36.8 33.l 
Norwin 95 94 30 June 6 15.0 53.2 36.6 25.5 
SD 87128 95 95 36 June 8 16.9 56.4 36.2 
Thunderbird 95 95 32 June 6 16.2 57.4 35.8 3 0 . 0  
Quantum 549 91 94 31 June 6 17.2 50.3 35.4 
Rose 95 95 35 June 8 17.0 55.5 35.1 27.2 
SD 82118 95 94 37 June 1 18.2 56.2 34.8 29.0 
Scout 66 95 94 35 June 5 15.7 55.4 34.6 30.0 
I.ancota 95 95 34 June 6 17.3 56.l 34.2 27.l 
Dawn 95 95 34 June 5 16.7 Sl.8 34.2 28.0 
SD 87123 95 94 34 June 9 17.l 52.7 34.0 
SD 86598-7 95 95  36 June 8 16.9 53.3 33.2 27.9 
Seward 95 95 36 June 11 16.3 52.2 33.1 25.7 
TAM 200 95 94 30 June 6 l4.  6 55.8 32.0 
Tibor 95 94 35 June 10 17.3 53.2 31.8 
Roughrider 95 95 37 June 10 17.1 57.6 30.3 23.0 
Agassiz 95 95 33 June 11 17.6 54.2 26.8 22.4 
Norstar 95 95  35 June 11 15.6 56.5 21 . 3  
LSD(S\)- 3.3 Bu/Acre c . v . - 6.3\ Mean - 36.5 
*Percent protein determined with a Technicon 300 lnfraAnalyzer. 
NOTE: Seeded September 19. 1989 and harvested July 19 ,  1990. 
Fertilizer was applied for an anticipated yield of forty bushels  per acre. 
Weeds were controlled by an application of Bromoxynil in l ate-May. 
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Meade County 
(Plainview) 
The Winter wheat trial at Plainview was seeded on September 19, 1989. The 
surface soil was dry. However, on September 21 the area received over an inch 
of rain which provided for satisfactory germination. Fall growth was slow but 
growth was sufficient to estimate stand in early November. Although moisture 
was extremely limited it was enhanced by cool temperatures from March through 
May. Harvesting was completed when early varieties were mature. Early harvest 
resulted in grain with high moisture, low weight per bushel, and high protein 
content. The trial data are listed in Table 9. 
The winter wheat 
ember 14, 1989. 
was adequate for 
inches. Topsoil 
year. 
Pennington CoW1ty 
trial in Pennington CoW1ty was seeded in fallow soil on Sept­
The soil surface was moist with small clods. Subsoil moisture 
germination and emergence, and was available to a depth of 29 
moisture was short, except for early June, during the entire 
Total precipitation was above normal from August through December 1989, then 
near normal through March 1990. The rest of the year it was below normal. 
During a brief period from mid-May through early June intermittent showers 
produced adequate surface soil moisture but subsoil moisture was in short 
supply. The total precipitation for the year was 17.07 inches, or 1.47 inches 
above normal. Of the total moisture received 9.31 inches were usable. 
Air temperatures, which were much above normal during the fall season, were 
below normal during December, and were much above normal from January through 
March. Cooler temperatures during May and early June were favorable for plant 
growth. In late June and early July, with air temperatures reaching up to 106 
degrees Fahrenheit, the wheat ripened prematurely resulting in reduced weights 
per bushel. The trial data are reported in Table 10. 
Perkins CoW1ty 
The winter wheat trial in Perkins County was seeded on September 27, 1989. The 
seedbed was good with some topsoil moisture available. Germination was 
satisfactory with fall stands of 83\ to 92\. Winterkill was negli9ible. 
Precipitation was normal through February. From March through July monthly 
rainfall was below normal from 0.56 inches to 1.57 inches. In early June, when 
the grain was in late boot stage, the area received a severe hail storm. The 
damage resulted in a yield reduction of over 60\ and grain of very poor 
�uality. 
Air temperatures which were several degrees above normal in the late swnmer of 
1989, were also above normal during the winter months. Spring air temperatures 
ranged within several degrees of normal. From late June through early July air 
temperatures reached up to 102 degrees Fahrenheit desiccating most of the 
immature heads. The t rial data are reported in table 10. 
- 19 -
Table 9. !ard Red Winter Wheat Varietr Demonstration - Meade Cou.n.t1 (Plainview) 
1989-90. 
-' &tlD.d Height Date of Percent Percent Teat Wt �ratn Ii1ld-Buli 
Variety 11/89 5/90 In,ehes Reading Proteio*..Hoisture tbs/Bu 1990 (3 yr av) 
Cody SS 86 31 June 8 15.7 22.7 52.9 55.4 43.4 
Abilene 92 87 28 June 6 15.7 16.0 58.S 53.2 44.0 
Siouxland 88 87 31 June 8 15.9 14.7 57.4 Sl . 6  42.2 
Tibor 91 85 34 Jwte 10 17.0 28.0 S0.4 51. 4  .U.4 
Redland 92 85 31 June 9 15.7 14.0 52.6 S0.7 45.5 
Colt 89 84 28 June 8 15.7 20.0 55.9 49 . 2  35.l 
Rodeo 90 85 31 June 7 54.7 48.3 40.8 
Bronco 91 87 28 June 7 16.l 13.3 56.6 47.3 
Rose 89 89 34 June 9 16. 6 28.7 52.5 47.0 39.3 
Seward 91 89 35 June ll 16.7 18.7 55.6 47 . o  39.9 
Arapahoe 90 86 31 June 8 15.8 16 .0  56.6 46.9 40.6 
Dawn 92 83 29 June 8 17.0 20.0 53.4 46.7 39.0 
TAM 107 90 83 26 Jwte 4 15.8 12.7 55.9 45.7 37.5 
Centura 92 85 31 June 8 17 . l  13.3 58.4 45.0 39.0 
TAM 200 90 78 25 June 7 16.0 21.3 55.l 45.0 36.2 
Quantum 562 92 73 29 June 9 16.7 27.3 53.8 43.9 37.8 
Brule 88 85 31 June 8 15.2 14.7 56.6 43.S 38.6 
Sage 93 87 31 June 6 16.2 18.0 57.5 42.6 37.9 
Karl 91 85 28 June 3 15.9 14.0 58.4 n. s  
Thunderbird 92 82 29 June 6 17.2 15.3 57.2 41.4 36.0 
Scout 66 92 87 31 June 7 15.S 16.0 59.2 40.9 37.2 
Lancota 91 85 32 June 9 16.8 24.0 53.6 38.S 35.2 
No rs tar 86 89 37 June 11 17.7 29. 3 50.9 36. 4 32. 8 
Agassiz 87 87 37 June 10 17.5 27.3 51. 4 36.0 32.4 
Roughrider 92 91 32 June 10 17. 6 23. 3 57.6 35.0 32.3 
Bennet tu 15 15 28 June 8 50.4 33.6 31.8 
LSD{SI) - 7.3 Bu/Acre c.v .  - 12.l\ Kean - 44.8 
*Percent protein determined with a Tecbnicon 300 InfraAnalyier. 
**One replication only , three replications had less than 5\ emer9enee. 
NOTE: Seeded September 19, 1989 and harvested July 13, 1990. 
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TABLE 10. lard led Winter Wheat Variety Trial - Pennington County(Wall ) , 1988-90 . 
Perc;ep,t 
Y•tietJ 11/89 
Abilene 89 
SD 87U3 90 
Quantum 562 89 
TAM 107 90 
Siouxland 89 92 
Red land 90 
Quantum 549 87 
Rose 92 
Quantum 542 92 
Centura 91 
SD 82118 92 
TAM 200 88 
SD 87123 94 
Tibor 91 
Arapahoe 91 
Scout 66 93 
Colt 83 
Bennett 91 
Sage 93 
Norkan 90 
SD 82144 92 
Brule 91 
SD 76598-7 92 
Cody 91 
Dawn 92 
SD 87156 93 
Sioux land 88 
Norwin 86 
SD 87128 93 
Karl 87 
Thunderbird 94 
Agassiz 86 
Rou;hrider 94 
Seward 92 
No rs tar 89 
Lancota 91 
LSD{5\) - 5.0  Bu/A 
atusl 
5/90 
89 
91 
89 
89 
90 
89 
87 
92 
89 
90 
91 
87 
90 
89 
89 
91 
89 
90 
91 
90 
92 
89 
92 
90 
89 
91 
89 
87 
92 
88 
92 
88 
92 
89 
86 
91 
Height Date of Percent Test Wt 
Inchta Beading Protein* (Lbs/Bu) 
30 June 3 13.6 62.2 
36 June 3 13.2 61. 4 
34 June 3 9.3 59.l 
32 June 2 9.3 60.4 
37 June 3 10.l 60.9 
35 June 3 10.2 57.7 
35 June 3 10.2 58.l 
38 June 6 11.l 60.6 
37 June 4 9. 0 59.4 
37 June 3 10.8 60.6 
38 June 3 11. 9 61. 4 
30 June 3 10.l 62.6 
38 June s 10. 2 60 . l  
37 June 7 12.5 61.l 
35 June 3 9. 3 59.6 
36 June 2 8.4 63.l 
29 June 2 10 . 6  59.6 
32 June 2 11.6 60.2 
36 June 2 9.7 62. 2 
33 June 2 10.1 61.5 
35 June 2 10.4 60. 8 
34 June 4 8.1 58.2 
36 June s 11.2 60. 6 
36 June 3 10.0 59.8 
35 June 3 9.6 60. 8 
34 June 3 10.7 60 . 4  
39 June 4 11.5 59. 9  
34 June 5 10 . 4  58.6 
37 June 3 12 ;5 61.8  
32 June 2 13.6 61. 2 
34 June 2 9.9 62 . 8  
42 June 7 13.l 61. 2 
39 June 6 11. 7 61.2 
38 June 8 11. 7 56.6 
39 June 8 13.0 60.4 
37 June 3 11.l 61.4 
c .  V .  - 6. 2, Mean 
*Percent protein determined with a Tecbnicon 300 InfraAnalyzer. 
NOTE: Seeded September 14, 1989 and harvested July 16, 1990. 
;rain Ii1ld-111La 
lHP (3 rr 1v> 
64.2 46.3 
62.6 
62.0 47.3 
61.2 44. 9 
60.7 
60 . 5  43.4 
60. 0  
59 . 8  40.9 
59 . 7  49.0 
59.6 46.0 
59.0 42.9 
58.8 
58.7 
58.6 
58. l 45.5 
57.7 41. 9 
57.6 44. 2 
57.5 45.6 
57 . 2  42.7 
57.2 43.8 
57. 2  37.9 
56 . 8  42.8 
56.7 42.7 
56.4 44.2 
56. 2 41. 9 
56.2 
55.3 45.l 
54.3 40.6 
54.9 
54.9 
53.0 43.6 
50.l 37.1 
49.0 35.4 
48.S 38. l 
46.5 
44.8 37.4 
56 . 7  
- 2l -
TABLE ll. Bard Red Winter Wheat Variety trial - Perkins County(Bison ) ,  1988-90. 
te,;ent St111; Beis,ht Date of Percent Test Wt �r1i11 Iitld-DYlA 
variet)t 1,11 U--sSJ.99 1D4es Hndipq P,roteiA* Ltbs1Jul 1990 Cl yr av) 
Abilene 88  87 21 June 6 1 4 . S  61. 3 22.2 28.0 
Rose 91 90 25 June 8 16. 6 61.4 21. 5 27. 4  
Norwin 87 89 23 June 7 14. 9 59. 7 19.8 24.5 
Quantum 549 84  84  24 June 7 17.1 58.2 18.0 
SD 87143 87 89 24 June 6 16.l 59.6 17.8 
Tibor 88 86  27 June 9 15.5 59.9 16. 6 
Quantum 542 86 84  25 June 7 14.5 59.3 15.9 27.l 
TAM 200 92 85 21 June 6 15.6 60.7 15.8 
Cody 90 88  22 June 6 13.9 60.3 15.6 24.9 
SD 76598-7 89 88 25 June 7 15.5 59.7 15.4 28.7 
Dawn 90 87 24 June 7 16.l 59.6 14 . 9 24.9 
Thunderbird 91 89 25 June 5 14. 4 59.6 14.6 27.4 
SD 82118 90 87  24 June 7 15.3 60.2 14 .6  24.6 
Norkan 88 76  23  June 6 16.9 60.4 14.6 21. 9 
Arapahoe 87 87 23 June 7 15.9 58 . 2  14.5 25.3 
Redland 89 88 21 June 8 14.8 57.4 H.5 26. 0 
SD 87156 90 89 22 June 6 13.6 60.4 14.4 
Colt 87 87 20 June 5 15.7 57.2 14.3 23.7 
Norstar 81  80 27 June 10 17.2 58.9 13.9 
Lancota 90 86  25 June 7 15.6 57.4 13.8 22.9 
Bennett 86 87 22 June 6 14. 7 58.9 13.4 24.6 
Seward 88 88 24 June 10 15.4 57.8 12.9 24.0 
Siouxland 89 88 88 24 June 6 16.l 57.9 12.6 
Centura 89 86 23 June 7 15.5 59.8 12.5 22.6 
Sage 88 88 24 June 5 15.6 58.5 11.8 24.0 
Brule 89 88  23 June 7 15.0 56.2 11.8 26.5 
Agassiz. 83 82 27 June 9 16.l 59.4 11. 7 25.S 
SD 82144 87 87 23 June 5 15.5 59.0 11. 6 21.6 
Karl 90 86 22 June 5 17.4 56.9 10.9 
Scout 66 90 89  24 June 4 1 4 . 8  59.6 10.7 22.4 
Quantum 562 87 90 22 June 6 15.3 59.9 10.6 24 , 3  
TAM 107 86 85 20 June 4 15.0 57.5 10.5 21 . 5  
SD 87128 89  90 24 June 6 17 .l  56.4 9.8 
.. SD 87123 87 89 23 June 7 1 4 .  9 57.7 9.2 
Roughrider 88 94 26 June 9 18.2 57.8 8.4 21. 8 
Sioux land 90 89 22 June 6 lS. 9 56.2 8.1 23.4 
LSD(S\) - 6.5 Bu/A Mean 13. 9 
NOTE : Seeded September 27 t 1989 and harvested August 2 t l990. Trial was severely 
damaged by hail on June 5. Hot dry winds in early July further damaged the 
plants. 
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Stanley County 
The winter wheat varieties in Stanley County were seeded in fallow soil and in 
no-till soil on September 19,  1989. There was limited moisture for germination 
and emergence. Above normal precipitation was recorded during the fall growing 
season, but below normal precipitation was received from January through July. 
During the entire year only 7.91 inches of usable moisture was received. The 
spring growing season received only 2.89 inches of usable moisture. 
Air temperatures varied from the normal by several degrees during l ate summer 
and fall. During December the temperatures averaged six degrees below normal .  
In January the weather was extremely mild, and during February and March temp­
eratures averaged three degrees above normal. April and May was cool with 
below normal temperatures. In mid-June the area received severe hail damage. 
Data are reported in tables 12 and 13. 
TABLE 12. Hard Red Winter Wheat Variety Trial (Conventional Fallow) - Stanley 
County (Bayes}, 1988-90. 
varietx 
Quantum 568 
Arapahoe 
Quantum 562 
Broneo 
Seward 
Thunderbird 
Rose 
Karl 
Brule 
Sioux land 
Dawn 
Roughrider 
Sage 
Colt 
Rodeo 
Scout 66 
TAM 107 
Centura 
Agassiz 
LSD(S\) - 9.9 Bu/A 
Plant 
Beiqht 
Medium 
Medium 
Medium 
Medium 
Tall 
Short 
Medium 
Short 
Medium 
Medium 
Med-Short 
Tall 
Medium 
Short 
Medium 
Medium 
Short 
Medium 
Tall 
Relative 
Maturity 
Med-Early 
Medium 
Med-Early 
.Medium 
Med-Late 
Medium 
Med-Late 
Early 
Medium 
Early 
Medium 
Med-Late 
Early 
Medium 
Early 
Early 
Early 
Early 
Med·Late 
c .  V. = 16.  8\ 
Test Wt . 
LbslBµ 
58.0 
59.2 
56.7 
62.0 
55.6 
63.2 
56.0 
62.3 
58.3 
60.3 
6 1 .  4 
59.8 
61. 6 
60.4 
58.2 
63.6 
61. 2 
60.3 
53.8 
Grain Yield-BulA 
199P 0..l'i: 1vl 
51.  7 
50.7 
49.7 
48.0 
46.l 
42.4 
42.3 
40. 3 
40.2 
40.0 
38.5 
38. 2 
37.5 
37. 3 
37.l 
36. 2 
36.l 
35.4 
32. 4 
40.0 
48.3 
44.3 
52.3 
52.4 
50.S 
50.6 
44.4 
48.7 
33.3 
Mean - 41. 7 
Note: Plots were seeded early September 1989 and harvested on July 20, 1990. 
.. 
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TABLE 13. Hard Red Winter Wheat Variety Trial (No-Till )  - Stanley County 
(Bayes ) ,  1990. 
Variety 
Arapahoe 
Abilene 
Rose 
Quantum 562 
Karl 
Dawn 
TAM 107 
Redland 
SD 87143 
Colt 
Brule 
TAM 200 
SD 82118 
Thunderbird 
so 87144 
SD 76598-7 
Seward 
Sioudand 89 
SD 87123 
Siou1land 
Sage 
Scout 66 
SD 87128 
Rougbrider 
LSD(5\) - 8.4 Bu/A 
Plant 
fteiqht 
Medium 
Short 
Medium 
Medium 
Short 
Med-Short 
Short 
Medium 
Short 
Short 
Medium 
Short 
Medium 
Short 
Medium 
Medium 
Tal l  
Medium 
Medium 
Medium 
Medium 
Medium 
Medium 
Tall 
Relative 
Maturity 
Medium 
Medium 
Med-Late 
Med-Early 
Early 
Medium 
Early 
Medium 
Medium 
Medium 
Mediwn 
Early 
Medium 
Medium 
Early 
Med-Late 
Med-Late 
Early 
Med-Late 
Early 
Early 
Early 
Medium 
Med-Late 
c . v .  :: 15.0\ 
Test wt. 
tbs/Bu 
58.3 
60. 5 
56.5 
55. 5 
60.8 
57. 5 
59. S 
57.S 
57.8 
58.8 
58.3 
57.8 
58.5 
60.8 
56.8 
55.8 
55. 0 
58.8 
56.3 
58.3 
60. 3  
61.3 
59. 0 
56.5 
Grain Yield 
By/Acre 
SL 9 
47.3 
47.3 
44.4 
43.0 
42.6 
42. 0 
40.8 
40.3 
40. 2 
40.0 
39.6 
39.6 
38.4 
38.1 
38.0 
36.6 
36.3 
34. 2 
33.5 
33. 2 
30.8 
29.3 
28.2 
Mean - 39.0 
Note: Plots were seeded September 19, 1989 and harvested on July 16, 1 990. 
Bard led Spring Wheat 
Plots were seeded at six locations in 1989. All trials were seeded on fallow 
with a six row plot seeder having eight inch row spacing. Individual plots 
contained a minimum of 120 square feet with four replications per variety. 
Seeding rate was controlled by prepackaging all seed. Fertilizer requirements 
were predetermined by soil test. Harvestin9 was accomplished with a self-pro­
pelled plot combine. Machine harvested plots contained a minimum of 100 square 
feet per sample. Grain yields and other data are reported in Tables 14 through 
24. 
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Bennett County 
Spring wheat plots at Martin were seeded on April 19 in soil fallowed in 1989. 
Soil moisture at time of seeding was adequate for germination. The area 
received 13.72 inches of rain during the spring growing season of which 10.64 
inches was usable moisture. Cool weather in May contributed to a heavy growth 
of foliage and delayed heading. During late June and early July the area was 
subjected to a period of high temperature. The heat caused tissue damage which 
restricted the emergence of the head from the boot. Grain yield was below the 
previous five year average. Weight per bushel was reduced and protein content 
was high because the kernels were unable to fill. The trial results are shown 
in Table 14, 
Harding County 
Spring wheat variety trials at Ralph were seeded in fallow soil on April 23. 
The soil had adequate moisture for germination. Additional precipitation 
received in late April and May provided adequate topsoil moisture through the 
last week of May. Precipitation after June 15 was neglible. The area received 
2.13 inches of usable moisture from April through July. The air temperatures 
durin9 the spring growing season were nearly three degrees above normal with a 
period during late June and early July when temperatures reached over 100 
degrees. Grain yields were below the previous five year average, and weights 
per bushel were below normal. Protein content of the grain was high because of 
premature death caused by heat. The trial data are reported in Tables 15-16. 
Meade County 
(Bear Butte Valley) 
The variety trial in Bear Butte Valley was seeded on April 21. The surface 
soil wa� dry but rain was received during the following week. Subsurface soil 
moisture was short as a result of limited rain the previous fall. During the 
spring growing season the area normally receives 11.8 inches of moisture, in 
1990 it received 8.4 inches of which only 5.37 inches was usable. 
Air temperature was above normal from January through June, with the exception 
of the month of May. With timely showers the plants were able to grow to 
normal height. However, immediately after heading was completed the area was 
subjected to air temperatures which reached over 104 degrees. The result was 
the termination of further growth. Grain yield was reduced, test weights were 
low, and protein content high . The data for the Spring Wheat trial are listed 
in Table 17. 
Meade County 
(Plainview) 
Th� variety trial at Plainview was seeded on April 24. The surface soil was 
mellow but dry. Rain was received immediately after seeding. Moisture was 
short as the result of subnormal precipitation beginning December 1989. Total 
usable moisture during the spring growing season was 3.75 inches. 
Air temperature was below normal from March through May. The cool conditions 
were favorable for plant growth . However, in early July the area suffered 
• 
... 
- 25 -
from extreme heat which killed the plants. The 9rain produced was sli9htl1 
redueed in weight per bushel and was high in protein. The data for the Sprin9 
Wheat trial are listed in Table 17. 
!AILI 14. lard led Spring lheat Varietr Trial-Bennett Countr(Martin ) ,  1988-90. 
Height Date of Percent Test wt. Qt1ig Ii1ld·l.v,l6'EI 
Y1ri1tJ ( 1ac;b11> lt1dip.q Proteig* (Lba/Bu} 1990 (3 tr &Y) .. 
so 3056 30 June 28 16.7 57.4 32. 2 
SD 3055 29 June 27 18.0 58.5 28.4 
Sharp(S02980) 33 June 26 15.2 59.9 26.8 22.4 
SD 3060 32 June 26 16.0 57.S 26.4 
SD 3053 29 June 27 17.9 57.l 24.2 
SD 3052 31 June 27 18.6 58.0 23.8 
Celtic 26 June 28 17 .3 56.8 22.8 17.3 
SD 3036 29 June 27 17.4 57.l 22.4 
Prospeet 25 June 26 19.0 57.7 22.4 19.7 
2375 31 June 26 16.2 59.2 22.l  19.3 
Stoa 32 June 29 18.6 58.l 21. 9 17.S 
SD 3014 32 June 29 16.4 SS.7 21.5 16.7 
Shield 30 June 26 17.3 56.4 21.1 19.0 
Guard 29 June 26 17 .5 56.3 21.0 17.3 
Nordic 28 June 29 14.  9 57.7 20.8 16 . 5  
2370 26 June 27 18.2 57.2 20.2 
Ber9en 22 June 27 17.1 56.S 18.8 
Gus 26 June 29 19.4 57.0 18.7 
Butte 86 30 June 26 16.l 57.8 17. 9 16.9 
Telemark 2, June 28 16.8 54.8 17.6 15.2 
2369 26 June 28 17. 2 57.0 17.6 16.7 
Norseman 24 June 29 16.5 53.3 17 . 0  13.  9 
Minnpro 28 June 27 l7 .6 53.7 17 . 0  14.7 
Amidon 29 June 29 18.S 55. 3 16.9 14.7 
Marshal l  24 June 29 17 .8 54.4 16.6 14.9 
Grandin 26 June 28 18.5 55. 0  16.1 
W2502 25 June 28 18.8 50.9 16.0 15 . 9  
Fjeld 26 June 27 18.4 53.0 15.6 15.6 
W250l 23 June 28 16.1 53.0 15.6 15.0 
Chris 30 June 28 18. 2 55.7 15.4 13.4 
Alex 25 June 29 19.5 55 . 7  14. 9 
Vance 26 June 29 17 .o 54.8 14.8 12.9 
LSD(S\) - 2.2.Su/A c .v .  - 28.l\ Kean 20.1 
*Percent protein was determined with a Technicon 300 InfraAnalyzer. 
NOTE: Plots were seeded April 19 and harvested August 8, 1990. 
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TABLE 15.  Bard Red Sprin; Wheat Variet7 Trial - Barding CountJ(Ralph) , 1988-90 . 
leight Relative Percent Test wt. �[liD Iilld-111.l� 
Y.u-ittJ (Joches,L bt,ur,it•* Prot•ip** CLhs,IBa\ 1990 '3 yr ay\ 
Nordic 23 4 12.9 59.l 27.2 30.8 
2375 24 0 12.6 58.5 26.0 26.S 
Butte 86 27 0 15. 6 58.2 25.4 27.3 
Prospect 24 2 13.7 58 . 8  25.2 27.6 
so 3056 25 -1 16.9 57.9 23.8 
Stoa 25 3 14 .  6 56.6 23.7 28.9 
Amidon 26 2 13.9 57.7 23. 4 27.9 
Guard 24 1 14 .  7 57.9 23.2 26.5 
Grandin{ND626) 25 1 15.4 53.0 23.l 25.7 
Shield 26 -2 1 4 . 3  56.9 23.0 23.1 
NOWX371 23 3 14. 4 57.S 22.4 
Bergen 22 2 15.4 57.7 2 2 . 2  
Minnpro 23 3 15.l SS.3 22.0 24.4 
Celtic 23 4 U . 2  58.6 2 1 . 8  24. 8 
SD 3053 24 -1 1 4 . 6  57.S 21.7 
Telemark 21 3 15.2 57.3 21 . 7 25.0 
Sharp(SD2980) 26 -2 U.4 57.l 21 . 6  26.6 
Fjeld 22 1 15.8 56.3 21. 6 23.3 
W2501 23 4 14.0 SS.7 21.S 24. 6 
2369 22 3 13.8 60 . 4  21 . 4  25.0 
SD 3055 25 0 14.8 59.7 21. 4 
Gus 24 3 16.7 57.6 2 1 . l  
so 3060 26 14. 9 53.4 21.l 
Vance 22 4 13.2 58.3 2 1 . 0  24.S 
2370 25 2 16.S 58.8 20.9 
Marshall 20 6 16.1 54.8 20.1 25.2 
SD 3052 25 l l4.6 56.3 20.0 
Norseman 19 4 14. 7 54.9 19. 7 24.7 
W2502 21 4 14.5 53.3 19.4 24.4 
SD 3036 24 l 16.0 55.0 18.4 
SD 3014 25 l 16.0 54.6 17.9 24.6 
Chris 23 3 17. 5 56.2 14 . l  20.7 
LSD(S\) - 2.0 Bu/A c. v. - 18.21 
" 
Mean 21.8 
*Indicates relative maturity based on 50 days from seeding to heading. 
**Percent protein was determined with a Teehnicon 300 InfraAnalyzer. 
NOTE: Plots were seeded April 23 and harvested August 3, 1990. 
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TABLE 16.  lard Red Spring Wheat Advanced Lint Yield Trial - Bardin; County 
{Ralph} ,  1988-90. 
Bei9ht Test Wt. a,1ia Ii1ld-&1L1,,1 
V,riety t1m11l Ct)Wlul ll,90 C3 ·u avL 
2375 26 58.7 32.0 
SD 8072 2.f 60.l 31.8 
so 3080 29 60 . 6  31. 7 
Guard 23 58.4 31.l 27.9 
SD 3055 27 58.7 30.4 29.6 
Prospect 25 58.4 30.l 29.6 
SD 8074 26 59.8 30.0 
SD 3060 28 60.l 30.0 26.7 
Stoa 28 SS .8  30.0 28.3 
Butte 86 28 60.1 29.7 26.5 
SD 8071 25 62.3 29.S 
ND 6SS 26 59.8 29.3 
Graodin 25 SS.6 29.l 
SD 3081 23 59.2 29.0 
SD 8070 28 59.8 28.8 
SD 3036 28 58.l 28 . 5  28 . 9  
SD 8067 24 60.6 28. 3 
Sharp (SD 2980) 28 58.7 27.9 25.7 
NDWX31l 23 60.l 27.8 
SD 3056 29 60.3 27.8 25.7 
SD 3067 24 60.3 27.5 
SD 3083 25 60.6 27.4 
SD 8063 23 60.6 27.3 
SD 3078 25 60.1 27.2 
MN 85324 27 60.3 27.1 
SD 3075 25 60 .9  27.0 
so 3085 26 60.1 26.9 
SD 3049 28 60.l 26.5 2.7 . 1  
SD 8076 23 60.6 25.9 
SD 3053 26 58.7 25.S 23.9 
SD 8073 26 59.S 25.4 
SD 3052 23 60.l 25.3 23.7 • 
SD 3014 21 56.4 25.2 27.2 
SD 3069 25 58.9 25.1 
SD 3071 24 58.7  22.7 
Chris 27 55.6 20 .9  20.9 
LSD(S\) - 5.3 Bu/A c .v .  - ll.  81 Mean - 27.9 
NOTE : Plots were seeded April 23 and harvested August 3, 1990. 
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TABLE 17 . Bard Red Spring Wheat Variety Trial - Meade Countr(Bear Butte Valley) , 
1988-90. 
Height Date of Percent Test Wt. 2tli� Ii1ld-lKlA�,1 
Variety <rpehes) Btaoloq Pt;g,tei,n * (Lbs.(&u) 1990 (3 U IY) 
Sharp 32 June 24 18. 4 54.0 22.4 17.0 
Shield 33 June 23 19.6 50.1 21.7 14.6 
Guard 28 June 23 21.1 Sl.8 21.0 15.4 
SD 3056 29 June 24 20.4 53.2 20.1 
2375 28 June 23 20.S 56.8 20. 0 15.6 
SD 3036 32 June 25 19.8 52.9 19.4 
SD 3060 31 June 25 20.l 52.1 19. l 
Stoa 29 June 24 21.1 49. 9 18.8 14.3 
SD 3053 30 June 24 20. 9 50.3 18.8 
SD 3052 31 June 24 20.1 52. 2 18.0 
Fjeld 25 June 24 19.8 50.6 17.8 13.1 
Butte 86 30 June 25 19.9 50.5 17.7 14.5 
so 3055 29 June 25 21 . 5  52.9 17. 6 
2370 26 June 24 20. 5 53.0 17.6 
Prospect 26 June 24 20.3 53.l 17.6 14.8 
Amidon 29 June 24 21.2 52.7 17 . o  13.9 
Gus 24 June 26 21. 2 52.l 16.7 
W2502 24 June 24 20.7 45.9 16.S 13.9 
Nordic 24 June 25 18.6 57. l 16.4 12.3 
Celtic 26 June 25 20.5 51 . 4  16.0 12.5 
NDWX37l 27 June 25 19.8 49.9 16. 0 
Marshall 21 June 26 18.9 49 .6  15.7 11.7 
SD 3014 28 June 23 19.9 49.4 15.7 12 . 4  
Bergen 24 June 24 20.l 50.6 15.2 
Grandin 29 June 24 20.l 47. 4 15.l 
W2501 24 June 24 19.7 46.6 15.0 13.0 
Norseman 20 June 26 19.7 50.3 14.5 11.5 
Minnpro 25 June 25 22.0 49.5 14.5 11. 7 
2369 24 June 25 20. 1 52.9 14.2 12.5 
Telemark 23 June 23 20.6 48.2 14.0 11.4 
Vance 24 June 26 18.9 51. 5 13.l 9. 8 
Chris 27 June 24 19.7 51 . 5  12.8 10.7 
LSD(S') - l. l Bu/A c. V. - 11. 2, Mean 17.1 
*Percent protein determined with a Teehnicon 300 infraanalyzer. 
NOTE : Plots were seeded April 21 and harvested July 30 . 1990. 
.. 
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Table 18. lard ked Spring Wheat Variet1 Trial - Meade CoUAt7{Plainview ) ,  1989-90 
Height Relative Percent Test wt . �t1ip. Ii1ld-lKlA 
varietr (Ip.eh11} Katuritx* Protein** (Lbt/Bu) 1990 c2 n avl 
Grandin 29 l 18.6 58 . 3  20. 4 22.0 
Sharp 30 -2 l7 .0 60 . 3  19.4 22.6 
2369 27 3 17.3 59.8 18.8 18.6 
Guard 26 1 18.0 58.8 18.7 17.6 
2375 29 0 1 9 . 2  60 . 6 18.6 18. 9 
Stoa 30 3 19.6 57.7 18.4 18.8 
Nordic 26 4 17.l 59.8 18.l 17.6 
Celtic 28 4 18.9 58.1 17.7 18.6 
Butte 86 28 0 17.7 57. 9 17.6 l9.6 
FJeld 27 1 19.4 57.9 17.6 18.2 
2370 28 2 19.7 59.8 17.5 
Shield 30 -2 17.8 56.8 17.3 17.3 
Bergen 26 2 17.8 58.0 16.4 
Prospect 28 2 18.5 59.0 16.2 
Gus 26 3 19.7 57.3 16.0 17.8 
Vance 24 • 20.9 57.S 15.0 11 . 2  
Amidon 29 2 18.9 58.4 H . 1  16.8 
Marshall 22 6 19.l 55.6 11. 9 14.2  
LSD{S\) - 1.4 Bu/A c.v . - 16.4\ Mean 17.2 
* Indicates relative maturity based on 50 days from seedin9 to heading. 
**Percent protein determined with a Technicon 300 InfraAnalyzer. 
NOTE: Plots were seeded April 24 and harvested Jul y 31, 1990. 
Pennin9ton County 
Variety plots of spring wheat were seeded in fallow near Wall on April 18,  
1990. The topsoil was mellow with moisture at seeding depth. Soil moisture was 
adequate for germination and emergence. Subsoil moisture was available to a 
depth of 29 inches. Rainfall was sporadic and limited during most of the 
growing season. However, good showers were received during l ate May and early 
June. Usable rainfall during the spring season was 4.20 inches. 
Air temperature was above normal from January through March and near normal 
through late June. During the next two weeks the area experienced temperature 
of over 106 degrees. The plants were still heading at the beginning of the hot 
period and were trying to fill the kernels. Many late tillers were not able to 
fully extrude their heads from the boot because of the constriction of the 
dead collar. The grain yield was near the five year average but kernels were 
small and shriveled with low test weight and high protein content. The results 
of the trial are presented in Table 18. 
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TABLE 19. Bard Red. Spring Wheat Varietr Trial - Pennington Countr (Wall), 
1988-90. 
variety 
Shield 
SD 3036 
Amidon 
Celtic 
2370 
Stoa 
Guard 
Prospect 
NDWX371 
Grandin 
SD 3055 
W250l 
Fjeld 
Gus 
2369 
Bergen 
Telemark 
Nordic 
Minnpro 
SD 3053 
Butte 86 
W2502 
2375 
SD 3056 
Vance 
SD 3052 
SD 3060 
so 3014 
Sharp 
Chris 
Norseman 
Marshall 
Height 
{Incho,} 
30 
30 
28 
28 
27 
30 
28 
28 
26 
30 
29 
2 6  
25 
27 
26 
25 
27 
2 6  
27  
28 
29 
2 5  
28 
27 
26  
31 
29 
29 
29 
30 
22 
24 
LSD(S\) - 1.6 Bu/A 
Date of 
BeadJ.ng 
June 21 
June 22 
June 25 
June 24 
June 23 
June 25 
June 22 
June 24 
June 24 
June 24 
June 23 
June 24 
June 23 
June 25 
June 24 
June 24 
June 25 
June 25 
June 24 
June 23 
June 22 
June 23 
June 22 
June 23 
June 26 
June 23 
June 22 
June 26  
June 22 
June 26 
June 26  
June 26 
Percent 
Proto1n* 
16.9 
17 .o 
18. 3 
17.6 
17.3 
18. 2 
18. 6 
18.0 
17.2 
19.4 
18. 7 
16.4 
17.9 
18.3 
17.8 
16. 9 
17.6 
15.4 
18. 9 
18.3 
17.5 
18.l 
17. 3 
18.5 
11 . e  
18.4 
18.5  
17.4 
16.8 
18.4 
17.2 
18.4 
c.v. - 13.2, 
Test Wt. 
CI,btllvl 
54.1 
56.4 
54.3 
55.4 
56.0 
54.6 
55.l 
55.l 
54.7 
53.6 
56.9 
52.0 
53.6 
54.9 
58.8 
55.6 
53.8 
55.9 
53.l 
54.9 
55.3 
52.0 
56.2 
55.3 
53.3 
55.2 
55.7 
52.3 
55.6 
54.3 
52. 2 
51.l 
craip Xicld-Buflcre 
u,o < 3 u ay) 
24.7 
24.4 
23.9 
23.4 
23.2 
23.2 
23.1 
23.1 
22.8 
22.7 
22.5 
22.4 
22. 3 
22.2 
22.1 
21. 9 
21.8 
21. 6 
21.5 
21.3 
21. 2 
21.2 
20.4 
20.0 
19.6 
19.5 
19.3 
19.1 
18.8 
18.S 
18.0 
15.8 
18.0 
16.S 
16.l 
16.l 
17.6 
18.2 
16.3 
17.2 
14.0 
15.6 
15.l 
17.l 
16.2 
16.S 
14.3 
16.5 
16.9 
13.3 
13.8 
13.3 
Mean - 21.  4 
*Percent protein determined with a Technieon 300 InfraAnalyzer. 
NOTE: Plots were seeded April 18 and harvested July 26, 1990. 
Perkins County 
Spring wheat variety trials were seeded near Bison on April 20. The soil was 
loose, friable, and dry. Only small intermittent showers were received through 
the April-July growing period. In early June, when spring grain was in the 
jointing stage, the area received severe hail damage. The hail destroyed much 
• 
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of the leaf tissue and many of the tillers. 
Air temperatures were near normal up to mid-June. From late June through early 
July the area experienced temperature up to 106 degrees. This resulted in 
premature death of most of the crops. The grain yield was half of the previous 
five year average. The data are reported in Table 20. 
TULi 20. Bard Red Spring Wheat Variet1 Trial - Perkins Count7(Bi1on),  1988-90. 
Bei9ht Date of Percent Test lft. a,1iD Ii114-lill,11 
111:ut, (.lpg'hpJ lesliu 1ttta1n• CJehtn> l'HQ Cl -rL:1:M-L 
SD 3055 21 June 25 15.8 57.l 16.8 
Nordic 20 June 25 16.2 57.7 16.2 23.1 
Norseman 18 June 26 16.0 56.8 15 . 8  21.8 
Celtic 22 June 25 16.2 55 . 4  15.7 20.3 
SD 3036 23 June 25 16 .7  57.0 15 . 6  
SD 3060 21 June 24 15.2 57.3 15.5 
Amidon 22 June 25 18.0 49.6 15.4 24.0 
W2502 20 June 25 53.3 15.2 22.9 
SD 3052 22 June 25 17.3 57. l 15.2 
Fjeld 20 June 25 16.l 54 • .f 15.l 22. 8  
Vance 20 June 27 17.8 53.6 15.0 19.3 
Gus 20 June 26 17.4 56.2 14 . 8  
Guard 18 June 25 16.8 57.4 14.6 24.0 
2369 20 June 26 1 8 . 4  58.4 1 4 . 5  25.0 
Prospect 20 June 25 14. 7 50.8 14 . 5  24.7 
Stoa 22 June 25 16.9 55.7 1 4 . 5  22.8 
Butte 86 22 June 25 16 . 2  54.7 14 . 4  21.0 
Telemark l8 June 25 18 . 8  53.4 14 . 3  21.6 
2370 21 June 26 18.7 52.3 H.2 
SD 3056 19 June 25 16.7 58.2 H . l  
Bergen 18 June 25 17.5 53.9 14. 1 
SD 3014 22 June 25 16. 2 54.3 u.o  22.6 
NDWX37l 21 june 25 1 8 . 8  51. 9 13.9 
Kinnpro 19 June 26 18.7 49.8 13.7 21.5 
Grandin 21 June 25 54.3 13 .6  
2375 18 June 26 17 .4  59.4 13.S 23.6 
W250l 19  June 26 16.3 51 . 5  13.3 21.4 
SD 3053 22 June 25 17.6 54.5 13.2 
Shield 21 June 25 17.0 55.0 13.0 18.9 
Marshall 18 June 26 14.0 56.8 12.9 20.2 
Sharp 22 June 25 15.6 58.9 12.6 20.4 
,btil iJ J?.mt 2§ U,Q �2.§ l2.j 121� 
LSD(5\) - 1.0 Bu/A c .v .  - 13 . 6\ Mean U . 4  
*Percent protein determined with a Teehnicon 300 InfraAnalyzer. 
NOTE: Plots were seeded April 20 and harvested August 2, 1990. 
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TABLE 35. Sprin9 Triticale Variety Trial - Perkins Count7 (Bison) ,  1988-90. 
Height Date of Pereent Test Wt. 2r1in Iitld-B�lA,te 
Yariety (Inches) Beading Protein* {Lbs/Bul_. 1990 (3 yr av) 
Tri cal Victoria 2 6  June 26 16.2 46.1 15.2 27. 9 
Karl 20 June 25 15.0 45.8 15.0 22.S 
Kramer 25 June 25 15.4 43. 4 14. 9 21.a 
Marval 2 6  June 26 15.5 39.4 11.6 23.7 
LSD{S\) - l.3 Bu/A c.v. - 17.2\ Mean - 14. 2 
*Percent protein determined with a Technicon 300 InfraAnalyier. 
20 and harvested August 2,1990. NOTE: Plots were seeded April 
Spring tritieale varieties grown under normal moisture conditions had grain 
yields equal to the higher yielding spring wheat and double the yield of durum 
wheat. However, when grown under moisture stress the yields were higher than 
the spring wheat and equal to the durum wheat. The weights per bushel were 
near normal where the plants were drought stressed but were above standard 
weight when moisture was available to permit normal maturity. The conditions 
under which the trials were conducted are discussed under the hard red 
spring wheat trials. The present varieties have an inherent shrivelled kernel 
which has a standard weight of 48 pounds per bushel. It is best utilized as 
a grain feed for swine or poultry. 
Oat Variety Trials 
Oat variety trials were conducted on a cooperative basis at six locations in 
1990. Seeding dates ranged from April 18 to April 24. All trials were seeded 
on fallow with a six row plot seeder having an eight inch row spacing. Seeding 
rates were controlled by prepackaging all seed. Fertilizer requirements were 
predetermined by soil test. Harvesting was accomplished with a self-propelled 
plot combine. Grain yield and other data are reported in Tables 36 through 41. 
Bennett County 
Oat variety plots at Martin were seeded on April 19 into fallowed soil. Soil 
moisture at seeding time was adequate for germination and emergence. Precip­
itation during the spring was above normal and was received as heavy showers. 
Usable moisture from April through July totaled 10.45 inches. 
Air temperatures were either slightly above or slightly below normal from 
April through July. During May and June the average temperatures were from 1.0 
to 2.5 degrees above normal, respectively. In late June and early July the 
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area experienced air temperatures from 91 to 108 degrees. This coupled with 
wind caused death of the peduncles resultin9 in many of the heads never 
emerging from the leaf sheath. Weight per bushel was very low because the oat 
groats never filled. However1 they were higher for earlier maturing varieties 
and lower for later maturing varieties. The data are listed in Table 36. 
TABLE 36. Oat VarietJ !rial - Bennett County (Martin) ,  1988-90. 
Beight Date of Test Wt a,ain Iiald-lil&,,1 
Y1;i1t? (lp.ches) Reading lLhsLJu) 1990 (3 tr av) 
Dane 28 June 25 25.2 39. 4 
Trucker 28 June 27 29.6 36.7 39.3 
Hamilton 27 June 26 24.8 36.2 so.o 
Webster 27 June 25 25.3 35.3 48 . S  
Haiel 26 June 27 25.8 33.5 51 .  9 
Premier 26 June 27 29.3 29.8 
Newdak 26 June 26 23.8 29.4 
Starter 26 June 25 27.2 29.3 43.S 
Burnett 28 June 27 24.8 27.3 41.4 
Ogle 26 June 27 25.4 27.2 0 . 1  
Settler 28 June 27 22.4 27.l 
SD 86067 30 June 25 25.3 26.9 
Kelly 28 June 25 28.9 26.0 42.S 
SD 850009 27 June 27 21.0 25.2 
SD 86013 28 June 26 23 . 8  24.9 
SD 840104 27 June 27 19.8 24.6 48 .3  
Don 26 June 24 27.0 23.4 48.8 
Horicon 26 June 27 24.8 21.6 
Hy test 29 June 27 26.8 21.4 37.5 
Porter 2• June 29 17.7 19 . 4  43.6 
Valley 26 June 29 22.s 18.9 42.S 
Steele 27 June 27 19.0 18.6 38 .6  
Monida 22 June 28 19 .0  18.1 42.3 
Sandy 28 June 28 18.8 16.8 35.8 
Moore 26 June 28 21.3 16.2 37.8 
M-120 29 June 29 19.7 15.2 
Wright 28 June 28 22.l 14. 9 36.2 
LSD{S\} - 5.l Su/A Mean - 25.3 
NOTE: Plots were seeded April 19 and harvested August 8, 1990. 
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Harding County 
Oat varieties in Harding Cowity were seeded near Ralph on April 23. The soil 
had been recently tilled and was in a good state of tilth. Subsoil moisture 
was present to 33 inches in the previous fall. Total rainfall from April 
through July was almost four inches below normal. Total usable moisture 
received during the April-July growing season was only 2.13 inches. 
Air temperatures were above normal during all of the spring months except May. 
In late June and early July they reached over 100 degrees. Grain yields were 
fair with average test weights. Data for the trial can be found in Table 39. 
TABLE 37 . Oat Variety !rial - Bardin; County (Ralph) , 1989-1990. 
Bei9ht D&JI to !est wt. ;r1ig Ii11d-lYLl£[1 
YaJieh .L-JAchcsl -l-ot41oq* {Lbs/Bu) 1990 c2 yr 1v> 
Newdak (ND810104) 25 68 32.6 61 . S  64.4 
Monida 22 70 32.2 58.8 78.7 
Ogle 23 66 31. 2 57. 5 63.l 
Horicon 24 67 30.0 54.2 52.4 
Settler 26 68 34.8 54.2 55. l 
Valley 22 71 34.2 53.2 66.7 
Hamilton 24 64 32.2 52. 9 SS. 2 
SD 850009 27 67 32.5 52.3 55.S 
Don 23 66 34.4 52. 0 54.3 
Burnett 27 66 35.8 51. 7 55.0 
Dane 26 63 34.0 51. 6 
Premier 26 68 38.2 50.8 
SD 86013 28 32.8 50. 8 
Hazel 23 65 32.6 49.6 51.2 
Webster 25 63 32.l 49.3 49.S 
Porter 25 72 33.2 49.2 63.l 
Trucker 25 68 37.6 49. l 53.6 
Starter 2 6  64 37.2 48.7 48.8 
Hy test 29 66 36.7 48.0 53.7 
Steele 26 70 35.4 47.2 56.2 
so 840104 28 71 33.0 46.7 58.3 
Moore 27 70 33.8 45.5 57.4 
SD 86067 28 63 34.3 45.4 
K-120 29 69 34.3 44.5 
Wright 2 8  69 36.2 44.l 53.3 
Sandy 2 6  70 35.8 42.9 57.3 
Kelly 2 6  63 36.7 39.l 43. 9 
LSD(S\) - 2. 5 Bu/Acre c .v .  - 9.8\ Mean - 50. 0 
*Days from seeding to 501 headed. 
NOTE: Plots were seeded April 23 and harvested August 3, 1990. 
::: 
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Meade County 
(Bear Butte Valley) 
The Meade County trial in Bear Butte Valley was seeded into fallow soil on 
April 21. The surface soil was dry but rain was received within a week. Total 
precipitation was nearly 3.5 inches below normal during May, June, and July. 
Only 5.4 inches of usable moisture was received during that period. 
Air temperatures were above normal for the sprin9 growin9 months. In late June 
and early July air ttm1Peratures reached over 104 degrees. The lack of fall and 
sprin9 moisture coupled with high temperature and wind resulted in  low yield. 
The grain yield was slightly above the 3 year average but test weights were as 
much as 16 pounds below standard. Data are reported in Table 38. 
TABL! 38. oat Variety Trial - Meade County (Bear Butte), 1988-90. 
Bei9ht Date of Test Wt. at1iR Iisld-lS&Ll,tl 
Variety < Inches} Beading {Lbs/Bu) 1990 ( 3 xr.ul. 
Dane 30 June 25 23.0 38.8 
Don 28 June 24 27.4 37.l 35.1 
SD 86067 36 June 25 25.S 36.3 
Starter 30 June 25 25.8 35.7 34.9 
Hamil ton 29 June 24 25.3 35.l 31. 7 
Premier 31 June 25 29.l 33.2 
SD 86013 34 June 26 27.0 31 . 9  
Ogle 28 June 25 22.4 31. 8 32.6 
Webster 29 June 26 24.0 31 . 8  29.l 
Kelly 32 June 25 30.8 29.6 28.9 
Hazel 27 June 25 24.0 27.0 33.9 
Settler 32 June 25 27 . 1  26. 7 
Horicon 27 June 26 24.l 26.l 
Newdak 29 June 26 18.8 25.4 
Burnett 31 June 26 24.S 23. 1 26.2 
Trucker 31 June 27 29. 9 21. 6 22.4 
Wright 31 June 26 27.4 21.4 23.S 
Steele 30 June 26 24.6 20.1 20.0 
Hytest 32 June 26 24.4 19.0 22.3 
SD 850009 28 June 26 22.8 18. S 
SD 840104 31 June 27 19. 8 18. 2 67 . 2 
Val ley 26 June 28 22.5 17.8 21 . 7 
Moore 29 June 27 19. 9 15.7 20.l 
M-120 34 June 28 24.S 15.5 
Sandy 32 June 25 22.0 15.3 19.6 
Monida 24 June 28 18.2 13.1 19.0 
Porter 25 June 28 16.l 12.9 19. 5 
LSP(S\) • l .  7 Bu/Acre C.V. - ll.S\ Mean - 25.1 
NOTE: Plots were seeded April 21 and harvested July 30, 1990. 
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Meade County 
(Plainview) 
The Meade County trial at Plainview was seeded into fallow soil on April 17. 
Snow received in March and early April provided moisture necessary for germ­
ination and emergence. Purther moisture was received in late·April. Although 
showers were received precipitation was subnormal during May, June, and July. 
Air temperatures were below normal for the spring 9rowing months. The early 
spring moisture coupled with near normal temperatures through June resulted in 
good plant growth. However, July temperatures averaging over 13 degrees above 
normal, with subnormal precipitation, resulted in low grain production as well 
as low weights per bushel. Trial data are reported in Table 39. 
TAIL! 39. Oat Varietr Trial - Meade County (Plainview) ,  1989-90. 
variety 
Height 
Cipc;he,} 
Hazel 25 
Newdak (ND 810104) 28 
Settler 28 
Valley 26 
SD 840104 28 
Burnett 30 
Monida 
Don 
Steele 
Premier 
Hytest 
Kelly 
26 
25 
28 
27 
31 
27 
LSD(S\) - 2. 1 Bu/Acre 
Days to 
Beading* 
60 
63 
63 
66 
66 
61 
61 
67 
63 
61 
58 
Seed 
color 
White 
White 
White 
Ivory 
White 
Ivory 
Creamy White 
White 
Lt Tan 
Yellow 
Lt Cream 
White 
c .  V. - 13. 2\ 
*Days from seeding to 50\ headed. 
Test Wt. 
{Lus/Bul 
33.0 
31 . 0  
34. 3 
35. l 
33. 2 
36.0 
31.l 
32.6 
33.6 
34.0 
38.7 
37. 8 
Graip Yield-Bu/AC(t 
1990 £2 xr ave) 
35.8 
34.7 
34.6 
33.9 
33.4 
31. 9 
31.8 
30.8 
29.3 
27.3 
26.8 
25.2 
23.l 
31. 6 
30.0 
25.7 
Mean - 31. 3 
NOTE: Plots were seeded April 24 and harvested July 31, 1990. 
Pennington CoWlty 
The oat variety trial near Wall was seeded into fallow soil on April 18, 1990. 
The topsoil was loose with moisture at seeding depth. Soil moisture was 
available to a depth of 29 inches. Topsoil moisture was short during most of 
the sprinv months. Usable moisture received during the spring season was only 
4.20 inches. 
Air temperatures were above normal through March, and near normal through 
July. With normal temperatures the plants were able to make efficient use of 
the limited soil moisture. During late June and early July the area 
experienced temperatures over 106 degrees. The oat plants which were heading 
during the third week of June were severely damaged by the heat. Grain yields 
were only reduced slightly but weight per bushel was far below standard. The 
results of the trial are listed in Table 40. 
• 
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!ABLE 40. Oat Variety Trial - Pennin9ton Countr (Wall), 1988-90. 
Webster 
Premier 
Ogle 
Starter 
Valley 
Hazel 
Hamil ton 
Settler 
Horicon 
Dane 
Porter 
SD 86013 
Monida 
Trucker 
Newdak 
Hytest 
Steele 
Burnett 
so 86067 
SD 840104 
Don 
Kelly 
Wright 
Moore 
SD 850009 
Sandy 
M-120 
Height 
Ctn-ebc,l 
30 
29 
27 
30 
27 
25 
28 
31 
28 
29 
27 
30 
26 
32 
29 
33 
32 
30 
32 
30 
27 
31 
32 
29 
29 
30 
34 
LSD(S\) - 3.0 Bu/A 
Date of 
-let4ipq, 
June 21 
June 23 
June 24 
June 20 
June 26 
June 24 
June 22 
June 25 
June 25 
June 21 
June 26 
June 22 
June 20 
June 25 
June 25 
June 25 
June 25 
June 23 
June 21 
June 25 
June 21 
June 22  
June 26 
June 25 
June 24 
Jun 26 
June 26 
c . v .  - 13.5\ 
Test Wt. 
CLbs,du) 
28.5 
32.5 
26. 2 
28.9 
30.0 
29.l 
28.9 
31.  2 
27.0 
27.0 
26.7 
30.2 
27.5 
32.8 
27.l 
32.8 
25.4 
28.8 
29.0 
26.0 
26 . 8  
32.5 
31.0 
28. 2 
27.9 
29.5 
27.6 
49.4 
48.8 
48.8 
47.5 
46.3 
45.7 
45.5 
43.4 
42. 6 
41 . 0  
40.2 
38.1 
37.6 
37.0 
36.7 
36. 5 
35.9 
35.8 
35. 2 
34.3 
33.4 
32.0 
31. 8 
31.0 
31.0 
28.6 
21.0 
Mean � 38.3 
NOTE : Plots were seeded April 18 and harvested August 6, 1990 . 
Perkins County 
39.0 
41.4 
39.6 
36.4 
41.l 
39.9 
31.0 
35.6 
34.6 
33 . •  
27.9 
34. 9 
33.0 
36.4 
33.l 
28.8 
26. 7 
23.2 
Oat varieties in Perkins County were seeded near Bison on April 20. The soil 
had been recently tilled and was in a good state of tilth. Fall moisture was 
good but spring moisture from May through July was 4.0 inches below normal. 
Total precipitation for the spring season was 5 . 75 inches but only 2.82 inches 
were usable. 
Air temperatures were near normal during the spring season. Emergence was 
good and growth satisfactory. In early June when the plants were in the late 
jointing to early boot stage, the area received severe hail damage. Grain 
yield was drastically reduced and weight per bushel much below normal. The 
data for the trial can be found in Table 41. 
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TABLE 41. Oat Variet1 Trial - Perkins County (Bison), 1988-90. 
llei;bt Date of Test Wt. 2[1iD Ii1ld-l1lAc,1 
vuietz C1p.cht1l lttdipq_ CLbs/Bal 1990 O xr 1-vl 
Monid.a 21 June 28 30.6 37. 8 56.7 
Don 20 June 25 32. 6 35. 2 43.7 
Premier 24 June 27 35.0 34. l 
Ogle 21 June 26 30. 3 33.3 44 , 2  
Porter 22 June 28 29.8 32. 4 49.2 
SD 850009 24 June 26 27.0 32.l 
Hazel 20 June 26 29.2 31. 3 43.8 
Valley 21 June 27 30.4 31.0 S0.7 
so 840104 24 June 27 26. 9 31. 0 53.l 
Starter 23 June 26 34. 3 30.7 38.4 
Newdak 20 June 26 27.4 30.5 
SD 86013 24 June 26 28. 9 30.3 
Webster 22 June 26 29.6 29.7 43.0 
Horicon 23 June 26 28.7 2 9 . 3  
Burnett 24 June 27 30.5 29. 2  43.5 
Moore 25 June 27 25. 2 28. 9 45.S 
Settler 23 June 27 28. 5 28.7 
Dane 2 4  June 26 28. 9 28.6 
Steele 25 June 27 30.0 28.3 43.9 
Hamilton 20 June 26 26.6 28.3 41.3 
Hy test 26 June 28 32.0 28. 2 4 1 . S  
M-120 30 June 27 31.8 27, 4 
Wright 26  June 27 31. 6 26.8 41. 4 
Kelly 23 June 26 31.8 25.6 39.2 
Trucker 23 June 28 31.3 25. 2 44. 8 
Sandy 25 June 28 29.4 24.3 45.6 
SD 86067 24 June 26 28.4 23. 2 
LSD{S\) - 3.4 Bu/A c .  V. - 22. 91 Mean 29.7 
NOTE : Plots were seeded April 20 and harvested August 2, 1990. 
Spring Barley Trials 
Spring barley variety trials were conducted on a cooperative basis at six lo· 
cations in 1990. Soil moisture was adequate for germination and emergence at 
all sites. Seeding was accomplished with a six row plot seeder having an eight 
inch row spacing. Rate of seeding was controlled by prepackaging all seed. 
Fertilizer requirements were predetermined by soil test. The dates of seeding 
ranged from April 18 to April 24. Harvesting was completed with a self-propel­
led plot combine between July 18 and July 26. Trial data are reported in 
Tables 42 through 46. 
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Bennett County 
The spring barley variety trial at Martin was seeded on April 19 into fallowed 
soil. Soil moisture was satisfactory at seeding. Precipitation during the 
growing season was above normal. Precipitation during the April through July 
period was 13.72 inches, or 3 inches above normal. Over 10.5 inches fell as 
usable moisture. 
Air temperatures were above normal from January through April. May and July 
temperatures were below the longtime average while June temperatures were near 
normal. The conditions were favorable to produce a fair crop of good quality 
grain. However, extreme air temperatures in late June and early July killed 
the plants before they filled the kernels. Grain yields were reduced and test 
weights extremely low. Trial data are presented in Table 42. 
TABLE 42. Sprin9 Barley Variety Trial - Bennett County (Martin), 1988-90. 
Kei9ht Date of Percent Test Wt. 2tiiD Iitld-lill�CI 
var,ietx crnchesl Bea,di,nq Protein* (Lbs/Bu) 1990 (3 vr av) 
Bowman 31 June 25 14.5 41.1 40.0 48.8 
ND 9866 31 June 26 14. 9 41. 7 35.5 
Gallatin 28 June 26 16.0 42.1 34.S 44 .5  
Azure 30 June 25 15.0 36.5 32.8 38.9 
Hazen 30 June 26 13.3 35.2 29.7 41.0 
Excel {M52) 28 June 27 19.S 35.5 25.7 
81602 30 June 26 16.0 35.4 25.6 34.l 
Robust 29 June 27 15.5 37.2 24.8 35.9 
Mor ex 30 June 26 15.4 32.8 24.0 34.4 
SD 71-672 29 June 25 17.6 40.2 23.8 
Bearpaw 26 June 28 17.9 39.S 14. 7 
LSD(S\) - 2. 9 Bu/A c.v. - 20.2, Hean 28.3 
*Percent protein was determined with a Technicon 300 InfraAnalyzer. 
NOTE: Plots wer� seeded April 19 and harvested July 26, 1990. 
Harding County 
Experimental plots containing 11 varieties of spring barley were seeded near 
Ralph on April 23. Soil moisture was adequate for germination and emergence. 
Precipitation during late April amd May provided necessary moisture through 
early June. Precipitation after mid-June was negligible. Usable moisture from 
April through July was only 2.13 inches. 
Air temperatures were above normal during April, June, and July. However, 
during May they were normal. Grain yields were above the three year average 
and test weights above standard. The trial results are reported in Table 43. 
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TABLE 43. Spring Barle7 Variet7 !rial - Barding Count7 (Ralph) , 1988-90. 
Variety 
Height 
t1ncbcs\ 
Da1s to 
B,y.dipq* 
Percent 
Prgtein,** 
Test wt . 
CJ,bs/Bu) 
Grain Yield-Bu/Acre 
1990 Cl xr 1v> 
Gallatin 24 
ND 9866 25 
Bowman 26 
Bearpaw 23 
Azure 28 
Bl602 27 
Excel (MS2) 26 
Hazen 27 
Robust 27 
Mor ex 27 
SD 71-672 24 
LSD{S\) - 4. 2 Bu/A 
62 
61 
64 
61 
63 
64 
62 
62 
62 
57 
10.0 
10.6 
10.3 
9.8 
ll.4 
10.5 
11. 0 
11.5 
10. 9 
10.4 
12.2 
. c . v .  - 14.5\ 
*Days from seeding to 50\ headed. 
52.0 
53.8 
54.4 
49.7 
51.4 
50. 0 
49.l 
49.6 
51.3 
49.7 
53.6 
70.8 
64.l 
62. 6 
61.8 
61.5 
58.l 
55.6 
54.8 
54.3 
49.3 
42.7 
Mean - 57. 8 
**Percent protein was determined with a Technicon 300 InfraAnalyter. 
NOTE: Plots were seeded April 23 and harvested July 23, 1990. 
Meade County 
(Bear Butte Valley) 
62.9 
58.l 
33.4 
50. 8 
50.4 
48.9 
47.0 
Sprin9 barley varieties were seeded in Bear Butte Valley on April 21. The 
seedbed was in good condition but dry. Precipitation received in late April 
was sufficient for germination. Rainfall received from April through July was 
below the l ongtime average. Total usable moisture during the April through 
July time period was 5.26 inches. The spring moisture would have been suffic· 
ient if the area had received normal precipitation during the previous year. 
Air temperatures were above normal during the spring, except during May. The 
result was a reduction in plant siie. Extrll!ffle heat and moisture stress in late 
June and early July resulted in plant desiccation t premature death, and low 
quality grain. Grain yield was above the three year average. The trial data 
are reported in Table 44. 
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TABLE 44. Spring Barley Variety Trial - Meade County(Bear Butte), 1988-90 . 
Height Date of Percent Test Wt. 2t&iA I1cld-l�l6�tl 
varietz ' tnchul IMdiD� frotein (LbJIBu) 1990 
Bowman 30 June 26 13. l 41.0 4 1 .  6 
ND 9866 30 June 27 13. S 43.8 36.3 
Hor ex 33 June 26 13.6 39.l 28.0 
Azure 32 June 26 14.8 34.3 27. 4 
Gallatin 28 June 27 15.7 36.2 26.2 
Hazen 30 June 27 14.l 33. 6 25. 6 
Robust 31 June 26 14.3 38.8 24.6 
Excel (M52) 30 June 27 15. 5 33. 1 23.0 
Bl602 30 June 27 13.3 29.9 20.8 
LSD(S\) - 1.5 Bu/A c . v .  .. 10.9\ Mean - 28.2 
*Percent protein determined with a Technicon 300 InfraAnalyzer. 
NOTE: Plots were seeded April 21 and harvested July 19, 1990. 
Meade County 
(Plainview) 
q "t; LV) 
31.3 
20.7 
20.7 
24.2 
20.0 
16.7 
16.8 
The spring barley variety trial at Plainview was seeded on April 24. The 
surface soil was mellow but dry. Rain was received immediately after seeding. 
Moisture was short as a result of a drought the previous year. Total usable 
moisture during the spring growing season was 3.75 inches. 
Air temperature was below normal from March through May. The cool conditions 
were favorable for plant growth. However, in early July the area suffered from 
extreme heat which killed the plants. The results were reduced yield. low 
weight per bushel, and high protein content. The data are listed in Table 45. 
TABLE 45. Spring Barley Variety Trial - Meade County(Plainview) , 
Height Days to Percent Test Wt. 
Xui@lY <xoches) ludipq* Protun** <ths/au) 
Bowman 25 61 42.6 
Gal la tin 25 62 16.6 41.1 
Hor ex 24 62 15.9 37.6 
Hazen 23 62 36.9 
Bearpaw 22 64 20. 2 40.0 
Excel (M52) 25 64 18.9 34.6 
Robust 25 62 17 . 6  35. l 
Bl602 24 63 18.1 34.1 
LSD(S\} - 2.2 Bu/A c .  v .  - 23.9, Mean 18.8 
*Days from seeding to SO\ headed. 
**Percent protein determined with a Technicon 300 InfraAnalyzer. 
NOTE: Plots were seeded April 24 and harvested July 31, 1990. 
1989-90. 
Grain Yield 
(BulAcrcL 
22.5 
20.9 
20.4 
19.l 
18.2 
17. 9 
l7 .0 
14.7 
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Pennington County 
Spring barley was seeded near Wall on April 18 into fallowed soil. The topsoil 
was mellow with moisture available at seeding depth. There was sufficient 
moisture available for germination and emergence. Soil moisture was available 
to a depth of 29 inches. Rainfall was sporadic and limited during most of the 
growing season. Usable rainfall during the spring season was 4.20 inches. 
Air temperature was above normal from January through March and near normal 
through late June. During late June and early July the area experienced 
temperature in excess of 106 degrees. The plants, just headed at that time, 
were severely damaged by the heat. The grain yield, above the 3 year average, 
was not as seriously reduced as was the quality of the grain. Test weights 
were reduced by up to 25%. The data are reported in Table 46. 
TABLE 46 .  Spring Barley VarietJ Trial - Pennington County (Wall), 1988-90. 
Hei9ht Date of Percent Test wt. �rain Iitld-1ula,,1 
Variety (Inches} Headina Protein* (Ll>s/Bu) 1990 (3 yr avl 
Bowman 28 June 23 12.7 44.4 52.2 40. 0 
ND 9866 29 June 24 13.2 43.8 51. 1 
Gallatin 28 June 24 13. 4 40.5 45.7 34.l 
Hazen 30 June 23 14.3 37.9 41. l 28.3 
Bearpaw 26 June 26 15.4 42.4 40. 4 
Azure 30 June 23 13.7 37.8 39.8 26.7 
Mor ex 31 June 23 14.2 38.7 38.6 26.4 
Robust 28  June 24 13.9 38.8 37.2 28.l 
Excel 28 June 23 15.5 34.9 36.9 
81602 30 June 23  14.4  36.9 36. 3 26.3 
LSD(S%) - 1 . 1  Bu/A c . v .  - 5.3\ Mean - 4 1 .  9 
*Percent protein was determined with a Technicon lnfraAnalyzer. 
NOTE: Plots were seeded April 18 and harvested July 26, 1990. 
Perkins County 
Spring barley plots in Perkins county were seeded on April 20. The soil had 
been fallowed in 1989. It contained adequate topsoil moisture for germination 
and emergence. Only small showers were received during the April through July 
growing period. In early June the area received severe damage by hail which 
destroyed most of the leaf tissue and many of the tillers. 
Air  temperatures were near normal up to mid-June. From late-June to mid-July 
the area experienced temperatures up to 106 degrees. This resulted in death of 
the growing stems and heads resulting in low grain yields and poor qulity 
grain. The data are reported in Table 47. 
• 
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TABLE .f7 .  Sprin9 Barley Variet7 Trial - Perkins County (Bison) ,  1988-90. 
Height Date of Percent Test Wt . �[AiD .Ii1ld-lYllcr;:1 
varietr Cinchesl &eadinq Protein* (Lbs/Bul U19 [3 xr ayl 
Gallatin 22 June 27 1 4 . 4  46.l 31.3 47 . 1  
ND 9866 22 June 28 13.0 48 . l  30. 2 
Bowman 20 June 27 13 . 0  48.8 29.2 40.6 
Excel (M52} 20 June 28 13.7 43 . S  27.8 
Hazen 24 June 27 13 . 6  42.9 27.7 40 . 7  
Robust 23 June 27 13.6 45 . 4  27. l  38.3 
Mor ex 22 June 27 13.8 44.4 26.9 35.2 
SD 71-672 21 June 27 14. 4 46.2 23.4 
Azure 21 June 27 12.2 44.2 2 2 .  7 40.7 
Bearpaw 18 June 28 11.9 43.8 21.7 
81602 2l June 27 13.6 44.3 21.5 39 . 0  
LSD (S\)  - 10.8 Bu/A c .v . - 10.8\ Mean - 26.3 
*Percent protein determined with a Technicon 300 InfraAnalyzer. 
NOTE: Plots were seeded April 20 and harvested August 2, 1990. 
Winter Barley 
Objective: To observe and compare growth characteristics, grain quality, and 
grain yield of varieties and composites of winter barley. 
Fourteen entries of winter barley were seeded in fallow on September 14, 1989. 
The entries consisted of five varieties from Nebraska, eight composites from 
South Dakota, and one unadapted variety. Each composite was composed of plants 
which were selected for deep setting crowns. Crown depth is associated with 
winter survival because those genotypes with naturally buried crowns most 
frequently survive winter conditions. 
At seeding time the surface soil was moist with small clods on the surface. 
Germination and emergence were satisfactory. Rainfall was above normal during 
the period beginning in August and continuing on through December. Spring 
growing season moisture was below normal. Usable moisture for the period was 
5.05 inches. 
Air temperatures, which were above normal during the fall season, were below 
normal during December, and were considerably above normal from January 
through March. During the spring growing season they were near normal until 
mid-June. During the 2 week period of late June and early July air 
temperatures were recorded which reached over 106 degrees Fahrenheit. 
The barley was fully headed at the time of the high temperatures. The heat 
damage resulted in low tests weight. However, grain yield was above the six 
year average. The data are reported in Table 48. 
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!able 48 .  Winter Barley Variety Trial - Pennington County (Wall), 1 985-90. 
ll[�llli ltan,4 Date of Hei9ht Percent Test Wt. �[liP. Ii1ld-lYll 
Yariet, 11{89 5/90 Beading lpehe, Protein* CLhs/Bul 1990 {§ u ,v> 
Hitchcock 81 84 June 6 28 11. 2 47.8 68.6 
Composite 142 89 88 June 2 32 ll. 7 41. 9 68.2 0. 7 
Dundy 86 87 June 4 26 11. 6 44. 7 67. 8 Sl.l 
Composite 129 89 89 June 2 35 10.2 45.7 66.9 49.8 
Composite 10 89 89 June 2 32 12.7 44.4 58.4 46.S 
Composite 307 88 86 May 31 34 13.0 43.9 55.9 39 .4  
Kearney 89 89 June 2 33 11.3 46.0 55.5 45.l 
Composite 223 86 89 June l 33 12. 0 44. 2 53.7 40.l 
Composite 295 87 87 June 3 32 12.5 44.4 53. 6 U.6 
Herb 86 85 June 8 32 12.8 45.2 52.6 48.7 
Composite 250 84 83 June 3 35 10. 4  44.2 50.6 35.7 
Ne bar 84 86 June 7 32 13.4 46.l 44. 5 39.0 
Composite 308 85 84 June 4 33 11.6 43.4 36.6 29.2 
Sprinter 85 48 June 9 22 13.2 40.8 33.8 
LSD(S\) - 10.6 Bu/A c . v .  • 12.8\ Mean - 54.8 
*Percent protein was determined with a Technicon 300 InfraAnalyzer. 
NOTE: Plots were seeded September 14, 1989 and harvested July 16, 1990. 
GRAIN CROPS 
Grain Sor9bum 
Objective: To compare the performance of various grain crops for yield and 
other agronomic characteristics. 
Jones County 
Eighteen grain sorghum hybrids were seeded near Draper in Jones county on June 
13. Plant populations were established at 2 plants per square foot, or 
89,000 plants per acre. Stands were good and plants were healthy. Precipita­
tion was above normal from May through July, but below normal during August. 
Temperatures were below normal from April through July, but above normal 
during August. The cool moist conditions resulted in healthy robust plants 
with the potential for high yields. During August moisture was limited but 
moisture stress was not evident. Good growing conditions prevailed through 
early October. The first killing frost occurred around October 10. Severe 
lodging resulted from wind. The trial data are reported in Table 49. 
.. 
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Table 49. Grain Sorghum Hybrid Varietr Trial - Jones County (Draper) ,  1990. 
Brand..104 Yttie-ty 
Cargill 70001 
Northrup Kin9 8803 
Pioneer 8871 
Pioneer 8877 
Pioneer 8855 
Cargi l l  577CS 
Keltgen 8570 
Northrup Kin; 1210 
Dekalb DIC-18 
Agripro ST1002 
Keltgen 8560 
Dekalb DK-28 
Agripro ST3280 
Dahlgren DG33B 
Keltgen 8530 
Dahlgren DG27B 
Pioneer 894 
Cargil l  15645 
LSD(S\) - 2.7 Bu/Acre 
Height 
{tAcbte l 
36 
35 
37 
30 
33 
40 
37 
38 
34 
34 
33 
36 
39 
39 
34 
33 
32 
34 
Percent 
J.odqipq 
86 
94 
89 
85 
96 
99 
96 
98 
95 
89 
92 
100 
100 
95 
92 
98 
90 
60 
C. V. - 3. 4, 
Test Weight 
Ctb3/Bu) 
56.7 
57.7 
55.4 
57.9 
56.6 
53.2 
55.3 
53.1 
55.8 
52.7 
so . a  
53.9 
53.0 
53.1 
55.7 
54.2 
50.2 
42.9 
Grain Yield 
ceutAs;rel 
46.5 
42.0 
U.9 
38 . 4  
38.3 
36.0 
35.9 
31.8 
30.7 
30.5 
28.l 
27.8 
27.5 
27.3 
19.6 
17.8 
12.8 
3.3 
Mean · 29.8 
NOTE : Pl ots were seeded in 30 inches rows with a Buffalo no-till seeder. Heeds 
were controlled with Atraiine-Lasso applied post-plant pre-emergence. 
Pennington County 
Nineteen grain sorghum hybrids were seeded near Wall in eastern Pennington 
county. Plant population was established at 2 plants per square foot, or 
89,000 plants per acre. Stands were good as a result of rain immediately 
following seeding. During the month of July the area received timely showers 
and after the first week below normal temperatures. August was normal for 
both moisture and temperature. September and October were above normal for 
temperature. The combination of moisture and temperature was favorable for the 
growth of sorghum and it did not become dormant. The sorghum reached maturity 
prior to the first killing frost which did not occur until early October. The 
seed was of good quality and high weight per bushel. The yield and other data 
are listed in Table 50. 
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Table 50. Crain Sorghum lfbrid Variety Trial - Pennington County(Wall ), 1989-90 
lta.Q.d an4 Yu:1 ety 
Dahlgren DG33B 
Dekalb DK-28 
Cargill 577 
Pioneer 8790 
Northrup King 1410 
Dekalb DK-18 
Cargil 1 1022 
Mccurdy M410 
Northrup King 1022 
Agripro ST3280 
Pioneer 8855 
Cargill 630 
Warner WX89018 
A9ripro AP940G 
Dahlgren DG278 
Pioneer 8877 
Pioneer 894 
Asgrow Madera 
Asgrow Seneca 
rercontJe1ded 
6 Aug, 90 lS Aug_ ,90 
0 
7 
20 
0 
0 
36 
0 
15 
32 
0 
0 
0 
0 
0 
1 
1 
36 
0 
0 
16 
100 
60 
85 
33 
100 
2 
46 
100 
63 
65 
l 
0 
l 
59 
54 
100 
4 
0 
Not Analyzed Statistically 
Test Weight 
(Lhs{B;ul 
56.7 
59. 3 
57.3 
58.7 
56. 3 
59. 3  
54. 0 
55 .3  
58.3 
56.7 
57.7 
53. 3 
49.7 
51.3 
57.3 
57.0 
59. 3 
37.0 
53. 3 
Qrain Yield-Bu/A 
i,,o ,2 yr av} 
59.S 
58.3 
58.0 
57.5 
56. 9 
56. 7 
55.9 
53.7 
52.4 
52. 0 
50.0 
49.8 
47.7 
45. 3 
43.9 
43.8 
41.3 
40. S 
39.0 
35.2 
41. 6 
38.4 
38.4 
29.2 
39.2 
32.8 
39.4 
27.3 
29.2 
26.4 
25.4 
31. 4 
29.9 
31.8 
26.l 
23.6 
Mean - 50.6 
Note: Plots were seeded June l, 1990 and harvested October 12, 1990. Ramrod 
was applied as a postplant preemergence herbicide. The plots also received one 
cultivation. 
Stanley County 
Nineteen grain sorghum hybrids were seeded near Hayes in western Stanley 
county on June l. Plant populations were established at 2.0 plants per square 
foot, or 89,000 plants per acre. Stands were good and plants were healthy. The 
area received below normal precipitation during the growing season. Dormancy 
did not develop because of timely showers. Temperatures were near normal, ex­
cept during late June and early July. The first killing frost did not occur 
until early October. Harvestin9 was completed in mid-October. The yield and 
other data are listed in Table 51. 
.. 
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Table 51. Grain Sorgh\Ul'I Hybrid Variety Trial - Stanley Count7{Sayee), 1990. 
Pa,et Kadi� Bei9ht Percent Test wt . Grain Yield 
,Brand,.,and verie,ty 8/15 8lJ-§ ttD-AAul HQmurs (,Lb.sJBu) c,1u1Acre'l 
Agripro ST3280 28 100 35 13.l 54.4 50.8 
Asgrow Madera 1 86 33 1 7 . 9  55. 6  44.S 
Pioneer 894 95 99 30 16 . 8  56.8 43.3 
Pioneer 8790 43 100 30 15.3 57 . 6 43.3 
Warner W494 12 98 31 12.S 54. 1  42.9 
Dekalb DK-28 95 100 29 13.1 58.5 41.S 
Pioneer 8877 100 100 34 12.0 57 . 4  40.8 
Pioneer 8855 30 100 33 16.2 56.6 39.8 
Cargill 630 0 94 33 11 . 9 51. 9 39.4 
Car9i l l  577 3 100 36 12. 8 50.6 39.0 
Warner WX90560 l 96 28 13.2 49.7 38.l 
Dekalb DK-18 95 100 32 1 5 . 0  56. 9 36.2 
Asgrow Seneca 0 50 33 12.8 53.6 35.6 
Dekalb X918 90 100 32 14.6 55.6 31.2 
Cargi l l  1022 0 68 34 15.7 51 . 3  29.9 
Cargill 618Y 0 70 37 12.8 45.0 29.7 
Car9ill 607E 0 58 32 12. 6  49.9 27.l 
Warner WX890l8 0 23 33 17.0 48. 2 24.4 
Agripro AP940G 0 32 36 12.2 48.4 23.9 
LSD(S\) - 11.3 Bu/Acre c .v .  - 21, Mean - 36.8 
NOTE: Plots were seeded June l ,  1990 and harvested October 12, 1990. Ramrod 
was applied for weed control. The plots also received one cultivation. 
OILSEED CROPS 
canola 
Pennington County 
Objective: To evaluate Canola for adaptation to western South Dakota. 
Location: Dan Dartt farm near Wall in eastern Pennington county. 
Procedure: The variety Westar was seeded in 12 inch rows on May 7, 1990. The 
soil had been tilled during the previous fall with a chisel plow following the 
harvest of winter wheat. Treflan was applied for weed control at the rate of l 
pound per acre and incorporated with a disc harrow. Flowering was initiated in 
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mid-June. The plots were harvested with a Wintersteiger plot combine on August 
13. Harvestin9 was completed while the pods were stil l  immature and before 
shattering had occurred. The seed was seived from the empty pods, and dried 
before wei9hing. The yield was 79 pounds per acre with a test weight of 45.4 
pounds per bushel. 
Canola 
Perkins Cowity 
Objective: To evaluate Canola for adaptation to Northwestern South Dakota. 
Location: Duane Shea farm near Bison in Perkins county. 
Procedure: The variety trial, containing eight varieties, was seeded on April 
20 , 1990. The plots were seeded with a double disc seeder in 8 ineh spaced 
rows. The field, which had produced a spring wheat crop in 1989, received 
tillage in the fall and retained the standing stubble in an upright position. 
The soil also received an early spring tillage at which time Treflan was 
incorporated at the rate of l quart per acre. The soil was dry when the plots 
were seeded, but moisture was received in late April. Stands were thin as the 
result of the heavy rain which crusted the soil and hindered �rgence. They 
were also damaged by a heavy stand of Russian Thistle. The thistles were able 
to germinate and compete because their seeds were worked into the soil by the 
fall tillage at a depth greater than the Treflan was incorporated in the 
spring. Four replications were planted. Rainfall for the entire summer was 
below normal. The plots were harvested with a Wintersteiger plot combine on 
August 13. Harvesting was completed while the pods were still immature and 
before shattering had occurred. The seed was seived from the empty pods, and 
dried before weighing. The yield data is reported in Table 52. 
Results: 
Table 52. Canola Variety Trial - Perkins County (Bison), 1990. 
Entrr Emergence Percent Date of Height Seed Yield 
t d;1n't It! Rating* stand Flowering C achea} Llbs/ag,el 
Westar 3.8 74 June 16 33 111 
EX9002 2.0 36 31 54 
EX9003 3 . 5  56 29 66 
EX9004 3. 0 64 June 15 30 65 
EX9005 3.0 64 June 16 30 93 
EX9006 3.3 71 June 16 29 75 
EX9007B 2.8 26 30 46 
EX90088 2 ,3  36 June 13 30 83 
LSD(S\} - 45 Lbs/Acre Mean - 74 
*Rating of plot uniformity ( 1  = poor to 5 : excellent). 
.. 
II 
.. 
.. 
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Safflower Varieties 
Pennin9ton County 
Objective: To evaluate the adaptation of safflower varieties in western South 
Dakota. 
Location: Dan Dartt farm northwest of Wall SD. 
Procedure: The field had a good winter wheat crop in 1989 and the stubble had 
been worked with chisel plow in the fall. The field was disked in the early 
spring and had l quart per acre of Treflan applied and incorporated with a 
tandem disk. A randomiied complete block design experiment with 4 replications 
was planted at this location. The statistics on the experiment are expressed 
at the bottom of the data table. The plots were seeded the on Kay 7, 1990. The 
plots received a heavy rain after planting and crusted the soil. The plots 
were reseeded on Kay 30, 1990. The stand after the second planting was good 
and there were no weeds present all swnner. Because of the late planting the 
plots were not harvested until October 5 ,  1990. The data are reported in Table 
53. 
Results: 
Table 53. Safflower Variety Trial - Pennington Countr(Wall), 1990. 
Percent fest wt. Seed Yield 
variety ,Dock,aqe ( Lbs I Ba\ CLhs/Ac;rel 
S-317 0.9 39.6 1425 
S-208 1.1 40.8 1360 
Finch l. 2 42.7 1352 
S-541 1.0 39.3 1325 
Ag 353 1.2 39.9 1319 
MT 3697 l. 7 41.l 1280 
Gerard 2. 1 39.6 1265 
Oker 2.4 39.7 1119 
LSD(S\) l. 6 3. 8 239 
Standard Deviation 1.1 2.6 162 
Coefficient of Variability ( It. )  7.6 6.4 12.4 
Discussion : The yield was good, but test weight was low. The crop is adapted 
to the area and can be grown with normal small grain planting and harvesting 
equipment. Weed control is very important, therefore it is necessary to select 
a clean field and use a herbicide. 
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Safflower Varieties 
Perkins County 
Objective : To evaluate the adaptation of safflower varieties in Northwestern 
South Dakota. 
Location: Duane Shea fann southwest of Bison, SD. 
Proeedure: The field had produced a spring wheat crop in 1989. The soil receiv­
ed tillage in the fall which retained the standing stubble. The soil also re­
ceived an early spring tillage at which time Treflan was applied at the rate 
of l quart per acre and was incorporated with a tandem disk. Four repl ications 
were planted. However, three replications were destroyed because of a heavy 
stand of Russian Thistle. The plots were seeded on April 20 with a double 
disc seeder in 8 inch spaced rows. Precipitation was received in late April. 
Rainfall for the entire swnmer was below normal. The results are listed in 
Table 54. 
Results: 
Table 54. Safflower Variety !rial - Perkins Countr(Bison ) ,  1990. 
Percent ie-ight Test Wt. Siudi l''J,.elid 
ildctr BtmO Iac:hu [Lbs/aµ} ttb:i J}jqg 1 
Gerard 75 21 40. 0 267 
S-317 80 27 36.7 257 
S-208 65 23 38.5 219 
Finch 80 25 40. 6 190 
MT 3697 SS 26 35.5 171 
Ag 353 60 23 169 
S-541 75 23 163 
Oker 50 24 136 
Non·replicated trial Mean 196 
Discu.ssion:The growth of the safflower was severely restricted by both the 
shortage of moisture and the competition from Russian thistles. Failure to 
incorporate the herbicide to the same depth as the first tillage operation 
permitted the weed seeds to germinate and begin growth before coming in 
contact with the chemical. The precipitation which was received in late April 
also produced a soil crust which reduced the safflower population as indicated 
by the percent stand listed in Table 54. 
" 
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so1bean Varitie, 
Pennington County 
Objective: To evaluate the adaptation of soybean varieties to western South 
Dakota. 
Location: Dan Dartt farm northwest of Wall South Dakota. 
Procedure:The soybeans were planted in 30 inch rows, with 4 rows in eaeh plot. 
The experimental plots were arranged in a randomized complete block design. 
The field had winter wheat grown on it in 1989. One quart of Treflan herbicide 
was applied and incorporated with a disk prior to plantin9. The crop vas cul­
tivated one time during the surm\er. The plots were harvested by hand and 
threshed with a small plot combine. The experimental data are given in Table 
55. 
Results: 
Table SS. Sorbean Variety !rial - Pennington CountJ (Wall) ,  1990. 
Maturity Test Jft 
varieties c;,rqup (LbslAJ 
Sigeo HP-71 0 54.5 
Hardin I 53.7 
Dawson 0 54.3 
Sigco 80 0 53.4 
Dassel 0 53.9 
LSD(S\) l. 7 
Standard Deviation l.l 
Coefficient of Variability (') 2.0 
Yield 
IJulAl 
17.5 
17 .5 
16.7 
16.4 
14.7 
2.9 
2.6 
8.1 
Discussion: The soybean yields were consistent with yields obtained in past 
research trials. The seed pods were set very close to the soil and would have 
been difficult to harvest with a combine. The location of the seed pod on the 
plant may have been higher from the soil surface if the soybeans had been 
planted in 12 inch rows. Narrower rows would not have allowed for cultivation 
and a greater reliance on herbicides for weed control would have been neces­
sary. 
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FORAGE PRODUCTION R!SEARCB 
Objective: To compare various annual crops for forage production, fora9e 
quality, and the relationship of grain to forage production. 
small Grain Porage Trial 
Fifteen varieties of spring seeded small grain including Barley, Oats, Hard 
Red Wheat, and Triticales were seeded in replicated plots in April of 1990. 
The rate of seeding in pounds per acre was: Barley - 72 lbs, Oats - 64 lbs, 
Spring Wheat - 60 lbs, and Triticales - 75 lbs. Plots were located in proxim­
ity of variety trials so that grain yields would be comparable. 
Pennington County 
Spring grain plots for forage production were seeded near Wall on April 18. 
Soil moisture was adequate for germination and emergence. The forage was har­
vested on July 3 when the oat seeds were in the milk stage. The Spring Wheat 
and Barley variety trials were harvested for grain on July 26, while Oats and 
Triticale were harvested for grain on August 6. 
Table 56. Small Grain Forage Trial - Pennington Countr(Wall ) , 1990. 
f:QUQ-t er_;4y_,tioD 2t&iD t[QdYttigg 
Crop & Beight ' Dry Percent Yield-T/A Test Wt. Yield 
Yariotx ttnshesl Matter Protein {t tZ\ H2Ql <Lbs.{B.ul CBulA.) 
Spring Barley 
Bowman 25 43 . 0  10. 1 2.7 44. 4 52.2 
Primus II 27 49.0 10.8 2.6  
Glenn 26 43. 0 10.9 2.2 
Hazen 25 39.6 9. 7 2.2 37.9 41.l 
SD 71-672 26 45.3 11. 4 2,1 
Mean - 2. 4 
oats 
Lancer 28 33.3 14. 1 2.1 
Moore 28 32.3 13.5 l. 9 25.2 28.9 
Burnett 29 32.8 12.4 l. 9 30.5 29.2 
Steele 29 32.0 13.5 1. 9 30.0 28.3 
Mean - 2.0 
Triticales 
Marval 31 44.8 12. 4 1. 6 45.8 18.5 
Winter Triticale 6 34.0 24.2 0,3 
Mean - 1 . 0  
Spring Wheat 
Shield 29 47. 0  12.4 l. 9 54.1 24.7 
Stoa 29 44. 2 13.3 l. 9 54.6 23.2 
Guard 25 46.l 13. 2 1 . 8  55.1 23.l 
Butte 86 29 4 4 . 3  12.1 L_L 55.3 21. 2 
Mean l.8 
LSD(S\) - 0.3 T/A c . v . - 12.3% Mean 1 .  8 
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The results of the study reported in Table 56 and a similar study conducted in 
1986 have several things in common. The amount of forage produced by the 
various crops fall in the same sequence. Barley produces the highest yield 
followed by Oats, and Wheat. Triticales was not consistent because of a 
different variety included in the study. 
The amount of forage produced was dependent upon the rainfall during the 
spring season. In 1986 there was over 10 inches of useable moisture compared 
to only 4. 2 inches in 1990. When moisture was readily available barley prod­
uced 25 bushels of grain per ton of forage, Oats 33 bushels of 9rain per ton 
of forage, and wheat 16 bushels of grain per ton of forage. In 1990 the aver­
age forage production for barley was 24.6 bushels of grain per ton of forage, 
Oats 19.2 bushels of grain per ton of forage, and wheat 16. 2 bushels of grain 
per ton of forage. 
Perkins County 
Spring grain plots for forage production were seeded near Bison on April 20. 
Soil moisture was adequate for germination and emergence, but spring moisture 
from May through July was 4.0 inches below normal. Total precipitation for the 
spring season was 5.75 inches of which only 2.82 inches were usable. The trial 
was severely damaged by hail in early June. 
The fora9e plots were havested 30 days after heading when the oat seeds were 
in the hard dough stage. The variety trials, which were located nearby, were 
harvested for grain on August 2. 
The study near Bison was similar to the study near Wall. At this location the 
plants were slow to start but did well with the limited moisture. However, in 
early June the area received heavy hail damage. Both grain and forage produc­
tion was severely reduced as the result of damage to the plants. The overall 
results indicated that dollar returns for forage produetion from barley was 
nearly double that of grain, Oats forage returns were more than double grain 
returns, and wheat forage returns were nearly triple that of grain. 
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Table 57 . Small Grain Por19e Trial · Perkins County(Bison), 1990. 
t;[lgl e,ad�tio1 
Crop & II eight ' Dry Pereent ?ield-T/A 
vari�ty Lin,ches) !tatty Pro�tin* (@ 12\ 120) 
Sprin9 Barley 
SD 71-672 20 51 .0  10 . 2  l .  4 
Bowman 20 54.2 10.6 1 . 2  
Hazen 21 52.6 9. 8 1 .  2 
Primus II 20 56 .9  10.7 l . l  
Glenn 19 54. l  10.6 o., 
Mean · 1.1 
Oats 
Steele 23  39.8 11.  9 1 . 3  
Lancer 24 38 .0  11. 6 l . 3  
Burnett 24 40.l 10.6 1. 2 
Moore 26 36.7 11.  5 1,1 
Kean • l. 2 
Tri ti cal es 
Winter Triticale 4 '12 .  3 16.0 0.1  
Marval 29 44 . 3  11 .  9 ;Ll 
Mean - 0.6 
Spriu9 Wheat 
Stoa 24 47 . 6  11 .6  l. 4 
Butte 86 24  52.4 10.0 l. 4 
Guard 23 S0 .7  10. 6 1. 4 
Shield 24 51. 7 11. 7 1.4 
Mean l. 4 
LSD(S\) .25 T/A c .v .  - 14 .7' Mean - 1 . 1  
NOTE: Plots were seeded on April 20 and harvested July 10 , 
Sorghum Porage Demonstration 
Pennington County 
G_r_aiD £z::ot11l;tiQD.. 
Test wt. Yield 
lt,bsLRuJ CBullL 
49.9 63.6 
49 . o  69. 0 
41.5 74.5 
44.6 64.7 
40. 7  58 .2  
31. 3  83.2 
34. 3  82.0 
35.0 7 8 . 8  
34.6 89.S 
48.0 44.2 
47.0 48.3 
59.6  46.8 
58 .9  39. 5 
58 .0  41 . 4  
58.0 31. 7 
1990.  
Nine sorghum hybrid forages and a corn hybrid, were seeded in eastern Penning­
ton county on June l. The soil was dry but received a half an inch of rain two 
days later. Germination and emergence was satisfactory. There was limited 
rainfall during the remainder of June, early July, and early August. Tempera­
tures were favorable for sorghum growth and dormancy did not take place. The 
fall growing season lasted until early October. The data are reported in Table 
58. 
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Table 58. Sorghum Fora9e Production Demonstration - Pennington Co.(Wall) ,  1990 
\ Beaded Height Percent !gag1 Ii�lsi 
Brand i va,rietv £Aug ts) (lnchy) Protein, \ P,tl, tlA;-ll\1120 
Sudangraas 
Piper 98 68 3.4 70.7 2.6 
Trudan 8 43 67 S .2  74. 3 Ssj 
Mean - 4.0 
Sorghum-Sudan grass 
Sordan 79 l 72 7.0 75.9 7.0 
Hay-N-Graze 4 76 5.5 76.5 5.7 
Sexauer SX 3 67 6.4 78.2 §12 
Mean - 6. 3 
Forage Sorghum 
Funks 83F 1 74 5.2 77 .8 8.0 
Funks 102F 0 48 7.0 70.0 7 . 6  
Arkansas Valley NSByb 3 69 6.1 78.7 6.4 
Pioneer 877F 2 68 5.6 74.9 7 .J 
Mean - 7.3 
Corn 
Jacques 4700 33 50 10.0 78.l 5.8 
LSD(5\) - 1. 2 Tons/Aere c .  v .  - 13. 3\ Mean - 6.2 
NOTE: Plots were seeded in 30 inch rows on June 14 and harvested on October 18, 
1990. First killing frost occurred on October 8, 1990. 
Winter Wheat Starter Fertiliser Studies 
Objective: Evaluate the effect of starter fertilizer on winter survival, plant 
height, grain quality, and yield of hard red winter wheat. 
Introduction: The use of fertilizer to increase and stabilize production, by 
maintaining soil nutrient level, has been practiced since the beginning of 
plant cultivation. The method of application, time of application, and source 
of nutrients have all been studied. Each with a specific objective. These 
studies were initiated to determine {1) the effect of starter fertilizer on 
winter survival, (2) the effect on yield as a result of winter survival, and 
( 3 )  the effect on grain quality. 
Procedure: Seven sites were selected in conjunction with area winter wheat 
variety trials. The initial treatment consisted of the presence or absence 
of starter fertilizer. The liquid fertilizer (Analysis 10-34-0) was applied 
at the rate indicated in the tables. The second step was the application of 
the liquid plus a granular fertilizer. The granular fertilizer was applied 
at a level required to produce a response without damaging germination. 
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Seeding was completed during the period September 14-19, 1989. Seeding rate 
was established at 60 powtds per acre and was controlled by prepackaging the 
seed. The seeded areas were 5 feet wide by 30 feet long. They were trimmed to 
a 25 foot length prior to harvest. The experiment contained four replications. 
Harvesting was completed with a Hege l2SB self-propelled plot combine. 
Bennett County 
The hard red winter wheat variety, Siouxland, was seeded in fallow soil at 
Martin on September 15, 1989. All nitrogen and phosphorus was applied in liq­
uid form. The nutrients potassium and sulfur were applied as granules, at the 
rate specified in Table 59. The total nutrients present in the soil was in 
excess of the amount needed for the wheat to produce a grain yield of 49 
bushels per acre. 
TABLE 59. Starter Fertilizer Demonstration with Bard Red Winter Wheat - Bennett  
County (Martin), 1990. 
I &tad* Date of Height Percent Test Wt Yield 
Treatment 11/89 st,o Beading <Inches l Protein** (J,bs1Jul_ _!Bu/Al 
o- o- 0 89 90 June 6 41 11 . 6  60.9 69.6 
12-41- 0 91 91 June 6 40 12.8 59.6 67.2 
o- 0-20 88 88 June 6 40 12.6 59.8 67.2 
12-41-20 88 89 June 6 39 11.3 60. 7 66.8 
o- 0- 0 +S 91 91 June 6 40 12.0 61. 2 66. 0 
0- 0-20 +S 87 90 June 6 39 12. 1 61. 6 66.9 
12-41- 0 +S 86 89 June 6 41 12.1 59. 6 67. 8 
12-41-20 +S 86 91 June 6 41 11. 6 59.8 68.9 
LSD{S\) - 9.1 Bu/A c .v .  - 9. 2% Mean 67.6 
*Percent stand determined by visual observation. 
*tPercent protein determined with a Technicon 300 tnfraAnalyzer. 
NOTE: Plots were seeded on September 20, 1989 and harvested July 13, 1989. 
(Table 59 Continued) 
soil Aaalysia 011:1: 
Nutrient 
In Soil 
Pounds Added* 
Required for 49 Bu Yield 
Nitroa,en 
147 
12 
118 
PoUilds pe_r Acr_e 
Phosphorus Pgtyh 
64 
41 
40 
2090 
20 
275 
Sul f.ur, 
84 
20 
12 
*Added pounds of nutrient indicated only to those plots receiving a specific 
treatment. 
... 
• 
II 
.. 
• 63 • 
Results : 
Surface soil moisture at seeding time was ideal for germination. Subsoil 
moisture was limited and only available to a depth of 24 inches. Spring 
moisture was above normal for all months, except April, and was received as 
heavy showers. Moisture was limited after mid-June. 
Temperatures were near normal through November, December was much below 
normal, and January was much above normal. The remainder of the year until 
mid-June was near normal. During late June and early July air temperatures 
ranged up to 108 degrees. The result was plant dessication rather than normal 
maturity. Grain yields were high but weights per bushel were reduced. The add­
ition of fertilizer did not increase grain yield. However, the addition of 
sulfur increased winter survival up to 5\. 
Fall River County 
The hard red winter wheat variety Siouxland was seeded in fallow soil at 
Oelrichs in September 1989. All nitrogen and phosphorus was applied in 
liquid form. The potash and sulfur was applied as granules, at the rate 
specified in Table 60. The total fertilizer applied raised the nutrient con­
tent in the soil to the yield goal level of 40 bushel per acre. Plots were 
harvested on July 18. 
TABLE 60. Starter Fertilizer Demonstration with Hard Red Winter Wheat - Fall 
River County (Oelrichs) ,  1 990. 
I &tilld* Date of Height Percent Test Wt Yield 
1reatmeo� 111s,1 5190 -1-114ipq CJAches,l P_rote�** <,LbA/JSu) (Bu/Al 
o- o- 0 8 8  83 June 5 38 13.1 56.7 44.2 
12-41- 0 89 89 June 5 39 1 4 . 0  56.9 43.6 
o- 0-20 88 86 June 6 38 13.3 56.0 41. 9 
12-41-20 91 90 June 5 38 12. 2 56.8 46.4 
0- 0· 0 +S 90 85 June 6 38 12.4 57.4 41. 7 
o- 0-20 +S 86 86 June 5 38 13.S 57.6 41.6 
12-41- 0 +S 91 89 June 5 37 12.4 57.l 46. 2 
12-41·20 +S 86 87 June 5 38 13.5 56.8 45.5 
LSD(5\) - 4.0 Bu/A c . v .  · 6.3% Mean 43.9 
*Percent stand determined by visual observation. 
**Percent protein determined with a Technicon 300 InfraAnalyz.er. 
( Table 60 Continued) 
soil Analysis Data: 
Butri,e�t Nitroq,en_ 
In Soil 104 
Pounds Added* 12 
Required for 40 Bu Yield 96 
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Phosphoru 
30 
41 
40 
1540 
20 
275 
Sulfur, 
88 
20 
10 
*Added pounds of nutrient indicated only to those plots receiving a specific 
treatment. 
Results: 
Soil moisture at seeding time was adequate for germination, but was limited to 
a depth of eighteen inches. Total rainfall was normal for the year but fluctu­
ated by month. Air temperatures were near normal during the spring growing 
months, except from mid-June through mid-July, when they reached up to 106 de­
grees. The result was premature death. Grain yield was not reduced but weights 
per bushel were low because the kernels did not fill out and form starch. 
Stand estimates indicated slightly better winter survival where fertilizer had 
been applied. Protein content was slightly lower and test weights slightly 
higher with fertilizer indicating a more natural maturity. Grain yields were 
slightly higher when nitrogen, phosphorus, and sulfur were applied. The data 
are reported in Table 60. 
Harding County 
The hard red winter wheat variety Siourland was seeded in fallow soil at Ralph 
on September 27, 1989. All nitrogen and phosphorus was applied in liquid form. 
The potash and sulfur was applied as granules, at the rate specified in 
Table 61. The total fertilizer applied raised the nutrient content in the 
soil to the yield goal level of 37 bushel per acre. 
TABLE 61. Starter Pertilizer Demonstration with Hard Red Winter Wheat 
County (Ralph), 
I at1Dd* 
1990. 
Date of Height Percent Test Wt 
- Bardin; 
Yield 
Ztlll.'lllffl� lllH �lig lleidiLDi (la£..UGl E:ntaem•1- 0,�:il IJ l Hill.ill 
o- 0- 0 
12-41- 0 
o- 0-20 
12-41-20 
o- o- 0 
o- 0-20 
12-41- O 
12-41-20 
+$ 
+$ 
+S 
+s 
89 86 
93 88 
91 82 
90 84 
91 87 
88 84 
91 87 
89 88 
June 10 31 16.5 60. 7 
June 8 32 13.7 62.4 
June 10 30 13.2 61. l 
June 9 31 14.8 61.9 
June 10 32 13.8 61. 9 
June 10 30 14. 4 61. 4 
June 10 31 14.5 62. 5 
June 8 30 12.6 61. 4 
LSD(S\) - 4. 8 Bu/A c . v .  - 7.7\ Mean -
*Percent stand determined by visual observation. 
**Percent protein was determined with a Technicon 300 InfraAnalyzer. 
NOTE : Plots were seeded on September 27, 1989 and harvested July 23, 1990. 
37. 8 
46.4 
41. 8 
46.5 
41. 2 
41 . 3 
43.6 
43.8 
42.8 
Ill 
,i 
(Table 61 Continued) 
soil Analysis Data : 
1ut1;ient 
In Soil 
Pounds Added* 
Required for 37 Bu Yield 
JCitroqen 
68 
12 
89 
- € 5  -
...toun41-z-Pcc Jere 
Ph,oaphorus Potash 
52 
41 
40 
1540 
20 
275 
sulfur 
70 
20 
10 
*Added pounds of nutrient indicated only to those plots receivin9 a specific 
treatment. 
Results: 
Soil moisture was adequate for germination. However, total soil moisture was 
limited to a depth of 33 inches. Precipitation was near normal until May, but 
was below normal by over 3.7 inches from May through July. Precipitation re­
ceived after June 15 was negligible. Air temperatures were above normal durin9 
most of the growing season months. 
Stand estimates indicated poor winter survival. The addition of fertilizer did 
not have any influence on survival, but it did influence weight per bushel 
and grain yield. The greatest increases resulted from the addition of nitrogen 
and phosphorus. The addition of sulfur had no effect, primarily because of the 
large amount already in the soil. The data are reported in Table 61. 
Meade County 
The hard red winter wheat variety Siouxland was seeded in fallow soil at Bear 
Butte in September 1989. All nitrogen and phosphorus was applied in liquid 
form. The potash and sulfur was applied as granules, at the rate specified in 
Table 62. The nutrient content of the soil was above that required for a 40 
bushel yield. 
TABLE 62. Starter Fertilizer Demonstration with Bard Red Winter Wheat - Meade 
CountJ (Bear Butte Valler), 1988-1990. 
f�(�lllt ltud* Date of Percent Test Wt ;,1in Iitld-lil& 
:tu1t1111�t lQlU 
o- o- 0 
12-41- 0 
o- 0-20 
12-41-20 
o- o- 0 
o- 0-20 
12-41- 0 
12-41-20 
LSD (S\ )  
95 
95 
95 
95 
tS 95 
+S 95 
tS 95 
+S 95 
- 4.2 Bu/A 
�lQ2 Bt&ding t,2ttin** 
94 June 8 16.3 
94 June 8 15. 5 
93 June 7 16.4 
94 June 7 16. 2 
94 June 1 16.6 
94 June 7 15.4 
95 June 7 15.8 
94 June 7 15.8 
c.v. - 8.5\ 
*Percent stand determined by visual observation. 
(Lb1lBY.l lHQ 
53.3 35.3 
53.S 33.0 
55 .4  36 . 0  
53.0 35.5 
54.9 32.6 
53.7 34 . 5  
53. l 33.0 
53.6 32. 2 
Mean - 34.0 
**Percent protein determined with a Technicon 300 InfraAnalyzer. 
,� 
NOTE : Plots were seeded September 19, 1989 and harvested July 19, 1990. 
IJ:: Ill 
28.8 
29.2 
(Table 62 Continued) 
soil Analysis Data: 
Nutrient 
In Soil 
Pounds Added* 
Required for 40 Bu Yield 
Nitrogen 
153 
12 
96 
- 66 -
t9�UA4a Per Acre 
Phosphorus Potash 
88 
41 
40 
1760 
20 
275 
sulfur 
104 
20 
10 
*Added pounds of nutrient indicated only to those plots receiving a specific 
treatment. 
Results 
Soil nutrient levels at this site were sufficient to produce the anticipated 
yield goal under normal moisture conditions. However, total rainfall for the 
year was 5. 1 inches below normal. Useable rainfall for the period of April 
through July was 5.3 inches. Average air temperatures were above normal 
through April, were below normal in May and early June, but were very high 
during late June and early July. The cool temperatures in May and June permit­
ted the plants to survive with l imited moisture. Due to the high nutrient 
content of the soil and the shortage of soil moisture there were no 
appreciable differences. The data are reported in Table 62. 
Pennington County 
The bard red winter wheat variety Siouxland was seeded in fallow soil near 
Wall in eastern Pennington county on September 14, 1 989. All nitrogen and 
phosphorus was applied in liquid form. The potash and sulfur was applied as 
granules, at the rate specified in Table 63. The total fertilizer applied 
raised the nutrient content in the soil to the yield goal level required for a 
yield of 45 bushel per acre. 
TABLE 63. Starter Fertilizer Demonstration with lard Red Winter Wheat -
Pennington County(Wall), 1 989-90. 
Treatment 
Percent stand* Height 
11102 5/08 (Inctuts} 
Percent 
Protein** 
Test Wt 
(Lbsllul 
Grain Yield-Bu/A 
1990 c 2 yr av,} 
o- o- 0 
12-41- 0 
o- 0-20 
12-41-20 
0- 0- 0 +S 
0- 0-20 +S 
12-41- 0 +S 
12-41-20 +S 
94 
95 
90 
94 
95 
94 
94 
94 
90 
91 
89 
91 
90 
91 
92 
91 
37 
38 
37 
39 
37 
37 
39 
38 
11.3 
11 .8  
12.5 
12.0 
12.9 
11. 6 
11. 7 
12 .2  
59.6 
59. 7 
59.9 
60. 4 
59.8 
59. 9 
61. 4 
60.6 
48.5 
5 4 . 2  
49.8 
53. 9 
48.8 
50. 1 
53.3 
52. 7 
LSD(S\) - 3. 9 Bu/Acre C.V. - 5. 2\ Mean - 51. 4 
*Percent stand determined visually. 
**Percent protein determined with a Technicon 300 InfraAnalyzer. 
NOTE : Plots were seeded September 14, 1989 and harvested July 16, 1990. 
35.8 
39.4 
34. 3 
38.8 
.. 
• 
!411 
( Table 63 Continued} 
soil Anarni,s pat,a_: 
Hu.trieat 
In Soil 
Pounds Added* 
Required for 45 Bu Yield 
115 
12 
108 
- 67 -
Phosphorus Potash 
66 
41 
45 
1870 
20 
350 
sulfur 
98 
20 
12 
*Added pounds of nutrient indicated only to those plots receiving a specific 
treatment 
Results: 
The site of this experiment bad soil moisture to a depth of 29 inches at 
seeding time in September. Precipitation was above normal during the fall and 
in early May. During late May and early June temperatures were below normal. 
In late June and early July the area had air temperatures that reached over 
106 degrees. The resulted in some premature ripening. Overall, the yields were 
good and grain quality was satisfactory. There was a positive response to the 
addition of nitrogen and phosphorus at this location. 
Perkins County 
The hard red winter wheat variety Siouxland was seeded in fallow soil at Bison 
in September 1989. All nitrogen and phosphorus was applied in liquid form. The 
potash and sulfur was applied as granules, at the rate specified in Table 64. 
The total fertilizer applied raised the nutrient content in the soil to the 
yield goal level of 35 bushel per acre. 
TABLE 64. Starter Fertilizer Demonstration with Hard Red Winter Wheat -
Perkins Countr{Bison) ,  1990. 
Treatment 
o- o- 0 
12-41- O 
o- 0-20 
12-41-20 
0- 0- 0 
o- 0-20 
12-41- 0 
12-41-20 
+S 
+S 
+S 
+S 
t1tun� �t.ant1w 
11/90 5/90 
92 89  
94 90 
94 90 
92 90 
92 89 
94 90 
93 88 
91 87 
LSD(S\) - 0.8 Bu/A 
Height 
Cinchesl 
19 
19 
18 
19 
18 
20 
19 
20 
c . v .  
*Percent stand determined visually. 
Percent Test Wt 
Protein** Ctbslllll 
15.3 54.8 
15.5 57. 8 
14.5 60. l 
14.6 54.7 
14.8 54.0 
14. S 55.0 
15.1 52.8 
14.7 57.6 
- 10.5 Mean 
2raiD Ii�ld-l�ll 
1990 c2 rr ayl 
4.5 24.8 
5.2 25.2 
6.0 
5.2 
4.6 22.8 
4.4 
5. 2 24.0 
5. 7 
5.1 
**Percent protein determined with a Technicon 300 InfraAnalyzer. 
NOTE : Plots were seeded September 27, 1989 and harvested August 2, 1990. 
( Table 64 Continued) 
soil AQalysis Data: 
Mu,wen,.t 
In Soil 
Pounds Added* 
Required for 35 Bu/A Yield 
lli,troqen, 
49 
12 
84 
- 58 -
Pounds eer Acre 
Pho4phorus Pat ash 
26 
41 
40 
990 
20 
275 
Sultur 
56 
20 
9 
*Added pounds of nutrient indicated only to those plots receiving a specific 
treatment. 
Results: 
The winter wheat starter fertilizer study at Bison was seeded in late 
September, 1989. The seedbed was good with some topsoil moisture available. 
Fall stands were over 90\ and losses to winterkill were less than 5\. Rainfall 
was below normal from March through July. ln early June wben the plants were 
in the late boot-early heading sta9e they were severely damaged by hail. The 
damage resulted in a yield reduction of over 60, and the grain that was 
produced was of very poor quality. Data are reported in Table 64 . 
Sunmarr: 
The use of starter fertilizer generallr resulted in better fall emergence and 
winter survival. The increase in survival was associated with the addition of 
phosphorus which favors root growth. Larger root masses would permit more 
water intake resultin9 in less plant dehydration and eventual death. Increase 
in yield was also associated with phosphorus application. The difference in 
yield of unfertilized and fertilized was very small as should be expected when 
the nutrient levels in the soil are high enough so as to be readily available. 
However, longtime yield increases favor the use of starter fertilizer. Test 
weights were increased by application of starter fertilizer. The increase 
appears to have been the result of delayed drying thus favoring further kernel 
development and normal maturity. 
. ... 
.. 
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BCOFALLOW R01.'A!IOR STUDY 
(Stanley County) 
This study was funded by the South Dakota Wheat Cotllllission and the SDSU Agri­
cultural Experiment Station. It was sponsored by the SDSU Extension Service, 
Stanley County Crop Improvement Association, Dupont and Monsanto Chemical 
Companies. 
Ojectives: (l )  To evaluate the cost of producing a bushel of winter wheat ,  bar­
ley, oats, and grain sorghum under reduced tillage rotational systems. ( 2 )  To 
maintain at least 30\ residue cover on the soil surface by the use of reduced 
tillage. ( 3 )  To evaluate changes in soil tilth and accumulation of residue • 
Experimental 0.sign : The study was designed as a Randomized Complete Block , 
with four replications. The rotations include five cropping sequences which 
vary from two to five years per cycle. Plot size was 24 ft x 75 ft. The study 
will terminate after the fifth cropping year. 
Rotations : 
A :  Winter Wheat - S\Dffller Fallow. 
A combination of herbicides and tillage are to be used to manage the crop 
residue so that a 30\ ground cover will be maintained after planting of 
the winter wheat crop. 
B :  Winter Wheat - Millet. 
A continuous cropping rotation in which winter wheat and millet are alter 
nated. The crops are planted with limited tilla9e. Non-residual herbi 
cides are used to control weeds and volunteer crop growth. 
C :  Winter Wheat - Grain Sorghum - Grain Sorghum - Spring Barley. 
A continuous cropping system designed to maintain residue cover. It 
includes two years of row crop. The crop residues will be destroyed by 
discing prior to seeding of Sprin; Barley. 
D :  Winter Wheat - Grain Sorghum - Oats � Winter Wheat - Fallow. 
The longest and most complex rotation. It includes a winter annual cereal, 
a spring cereal, a row crop, and fallow. 
E: Winter Wheat - Grain Sorghum - Fallow. 
The classic or standard Ecofallow rotation which has shown significant 
yield increases over conventionally planted grain sorghum in past 
research. The winter wheat yields in past Ecofallow research plots have 
been similar to those obtained in a winter wheat fallow rotation. 
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Results: 
Table 65 . Grain Yields from the third Season of the Reduced Tillage Eeofallow 
Study - Stanley Coun.t1(Jayea) ,  1990. 
B.2t: c,22 Ii1ld* ,,2� I.itld* Cts:l2 Iilld* c,21 Ii1ld* �r.:Q2 
i 
I l 
1· • • I w. Wheat - 55.0 Fallow ' 
B: l w. Wheat 45.0 Mil let - 22.0 
r 
C• I  I w .  Wheat 20.8 Milo** 0 Mi lo**' 0 s .  Barley 24.8" 
r I 
_D-• I • 
I 
w .  Wheat - 53.3 MiloU - 0 Oats - 15. 0 " 1  w .  Wheat - 24.0 Fallow 
t I 
B: t w. Wheat - 49.5 Milo** - 0 l Fall ow. I 
I I � -· 
*Grain yield is reported in Bushels per Acre. 
**Pioneer 894 was male sterile and did not set seed. 
AGrain yield was reduced as a result of hail damage. 
Discussion: 
The yields were good from the TAM 107 winter wheat even though it received 
hail damage that damaged 40\ of the heads. The fall of 1989 was good for 
starting winter wheat. After seeding it received 2 inches of rain in September 
and l inch in October. The stands in the spring of 1990 were excel lent. 
In comparing the rotations, winter wheat grown after millet produced a grain 
yield of 45 bushels per acre, after Oats it produced a yield of 24 bushels per 
acre, and after Spring Barley it produced 20.8 bushels per acre. The 
difference in yield of winter wheat was caused by the removal of sub-soil 
moisture by the Oats and Barley but not by the millet. There were also more 
leaf spotting diseases present in the winter wheat grown after Barley than 
after millet. 
The study has been in progress for 4 years and changes in soil tilth and ef­
fects of the rotations are becoming evident. The reduced tillage has increased 
the amount of crop residue on the soil surface and reduced the danger of soil 
erosion. The use of crops that leave sub·soil moisture for the following crop 
and reduces the presence of plant diseases is very important. The evaluation 
... 
.. 
of the long term effects of crop rotation systems is essential to the develop- • 
ment of environmentally sound and sustainable agricultural farming practices. 
WEED COlffROL RESEARCH 
Tolerance of Rard Red Spring Wheat to Herbicides 
(Pennington County} 
Objective: To determine tolerance of Spring Wheat (var. Butte 06), to various 
herbicides, and herbicide combinations. 
.. 
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Procedure: Three herbicides were applied at various rates in conjunction with 
2,4-D amine. Application was made when tbe Spring Wheat was in the two to six 
leaf stage. The Broad-leaved weeds present were Kochia and Russian Thistle. 
The Kochia rosettes were dime sited and Russian thistle were very small. At 
the time of application the weeds were actively growing with soil temperature 
at 57 degrees and air temperature at 64 degrees. 
Table 66. Effect of Herbicides and Herbicide Combinations on Spring Wheat 
Seedlings and Pinal Grain Yield. PeDllin;ton Countr (Wall), 1990. 
Pormul- Oz/A 
Herbicide ation (a.L} 
Control 
E1.press 
Express 
DP 751 
DP' 75\ 
Express DF 75\ 
2,4-D Amine LO 4. 0 
Express DF 75\ 
2,4-D Amine LQ 4.0 
Banvel LO 4.0 
2,4-D Amine LO 4.0 
Ally 
2,4-D ES 
LSD(5%) 
DF 75\ 
LQ 4.0 
0.25 
0.50 
0.25 
8.00 
0.50 
8.00 
2.00 
8.00 
0.10 
4.0 
Standard Deviation 
Coefficient of Variability (\) 
rlant Iniun* 
SlOJ s122 
2.0 
3.0 
3.5 
4. 3 
3. 5 
2.8 
4.5 
1. 7 
1. 2 
35.l 
2.0 
2.0 
3.0 
3.0 
2.0 
1.0 
3.0 
LO  
1.0 
42.0 
*Plant injury scoring (!·least injury, 10-most injury). 
%m ill.  
{Lbs/Bu) 
52.9 
51. 9 
52.3 
53.4 
52.6 
51.8 
52.8 
2.0 
1.3 
2.5 
Grain Yield 
(Bu/Acre> 
21.5 
19.2 
19.9 
20.5 
18.5 
22.4 
20.5 
4.5 
3.1 
15.0 
NOTE: Weed control was 99\ on all plots except one which was 95\. Herbicides 
applied on May 2, 1990. Used Noiile t800lXR @ 30PSI, 3.5 MPH, With 5 gallons 
of solution per acre. Observations made 5 and 20 days after application. 
Sunmnary: 
The weather was cool at the time the wheat was sprayed and there was some 
yellowing after application. The wheat recovered in about a week and there was 
no significant difference in yields at the end of the experiment. The highest 
rate of Express, double the normal rate, in combination with 2,4-D Amine did 
have the lowest yield. The data are reported in Table 66. 
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Control of Wild Buckwheat in Fallow 
Objective: To determine optimum rates and combinations of herbicides for 
control of Wild Buckwheat in fallow. 
Procedure: Herbicides at several rates and in combination with Anlnonium 
Sulphate were applied at two dates to fallow soil containing seedlings of Wild 
Buckwheat, Russian Thistle, and Green Foxtail. The results are shown in Table 
66. 
table 67. Control of A.Dnual Weeds in Pallov - Pennington County(lew Underwood) ,  
Berbicide 
Untreated 
Product 
(01/A,eu:l 
0 
Herbicides applied June 12 
Landmaster II 40 
Tor don l 
Landmaster II 54 
Landmaster II (+AmS)* 54 
Landmaster II (+AmS)* 54 
Tor don l 
Landmaster II (+AmS)* 54 
Tor don 2 
Roundup (+AmS)* 
Tor don 
Roundup (+AmS)* 
Roundup (+ArnS}* 
Tor don 
Roundup (+AmS)* 
Tordon 
12 
l 
16 
16 
l 
16 
2 
Herbicides applied JulJ 2 
Landmaster II (+AmS)* 40 
Tordon 
Landmaster II (+ArnS)* 54 
Landmaster II 54 
Continued on following page 
Height .-te--t-£1ot control 
{Inches> B, Buck1beat B, Thiltle G, Po1tail 
2-4 
2-4 
2-4 
2-4 
2-4 
2-4 
2-4 
5-8 
S-8 
5-8 
0 
89 
82 
92 
91 
95 
80 
64 
90 
91 
78 
83 
81 
90 
91 
95 
95 
98 
87 
78 
92 
95 
90 
90 
92 
Q 
98 
99 
99 
99 
99 
98 
99 
99 
99 
97 
99 
97 
tli 
.. 
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t1bl1 §1 contiDKed 
Product Height 21t91Dt S::PD.tE:!21 
Herbicide cor;/A,eu) Ctnc;bosl ff, 1uckuo1t R, Thistle G. PoitaU 
Landmaster I I  (+AmS)* 54 S-8 94 97 99 
Tordon 1 
Landmaster I I  (+AmS)* 54 5-8 99 99 99 
Tordon 2 
Roundup { +AmS ) *  12 S-8 74 88 98 
Tor don 1 
Roundup (+AmS)* 16 S-8 59 83 99 
Roundup {+AmS)* 16 5-8 76 84 99 
Tor don l 
Roundup (+AmS)* 16 5-8 91 95 99 
Tordon 2 
LSD(S\) 15 1 2 
Standard Deviation (\) 10 5 2 
Coefficient of Variability(\) 13 6 2 
*Ammonium Sulfate 
Sumnarr: 
The most effective treatments for the control of Wild Buckwheat had Tordon 
mixed with Landmaster II or with Roundup. The addition of Ammonium Sulfate 
appeared to increase the control of Wild Buckwheat by the Roundup and the 
Landrnaster II. The Roundup and Landmaster II also did an excellent job of 
controlling annual grassy weeds where they were present in the plots. 
Control of Volunteer Wheat , Downy Brome, and Kochia in Pallow 
Objective: To evaluate fall and spring application of herbicides for control 
of Downy Bromegrass, lochia, and volunteer winter wheat. 
Procedure: A number of herbicides were applied to wheat stubble during the 
fall of 1989. The chemicals, differing in their residual effects, were applied 
in varying combinations and rates. Applications were made on Sept 1 and Oct­
ober 5. A sprin9 application was made on April 18 , 1990 . Air temperatures at 
time of the fall applications were 85, and 46 degrees. Soil temperature was 48 
degrees. The herbicide solutions were applied at the rate of 8 gallon per acre. 
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Table 68. Control of Volunteer Wheat, Dovn7 Broae, and loehia in Pallow 
Pennin9ton county (Wasta) ,  1990 
E2m11l1tia 
Herbicide Lb/Gal , a .  i .  
Collll\and FL 1.5 
Atrazine FL l.S 
Command FL 2. 0 
Atrazine PL 2. 0 
Comand FL 4.0 
Atrazine FL 4. 0 
Roundup LQ 3.0 
Atrazine FL 4.0 
Roundup LQ 3.0 
Atrazine FL 4.0 
Roundup LQ 3.0 
Atrazine FL 4.0 
Roundup LQ 3.0 
Atrazine FL 4.0 
Untreated 
Atrazine FL 4.0 
2, 4-D LQ 4.0 
Atruine FL 4.0 
Landrnaster I I  LQ 
Command LQ 4.0 
Landmaster I I  LQ 
Cyclone LQ 
Atrazine FL 4.0 
Landmaster I I  LQ 
Landmaster II LQ 
2,2sh15't 
Lb/A,a .L 
0.5 
0.5 
o . s  
0.5 
0.5 
0.5 
0.28 
0.5 
0.28 
0.5 
0.187 
0.5 
0.141 
0.5 
L O  
L O  
1.0 
40 Ozs 
0.5 
40 Ozs 
20 Ou 
LO 
4 0  O.zs 
40 Ozs 
Least Significant Difference (5\) -
Standard Deviation (\) 
Coefficient of Variability (\) -
Date 
Applied 
Sept l 
Sept l 
Sept l 
Sept 1 
Sept l 
Sept l 
Sept l 
Sept l 
Oct 5 
Sept 1 
Oct 5 
Sept 1 
Oct s 
Sept 1 
Sept l 
Sept l 
Sept l 
Oct 5 
Sept l 
Oct 5 
Sept l 
Sept 1 
Sept 1 
Apr 18 
2u:&1a-t �sm.tt-cu 
J2QD! lr;:ame 221 Bll11t 
J)4/ll 05/16 04/11 05/1§ 
93 86 93 89 
93 84 92 86 
94 85 94 89 
58 4l 53 43 
99 92 99 92 
98 94 98 94 
98 94 98 94 
D 0 0 0 
60 50 61 58 
99 99 99 99 
98 89 98 89 
44 38 44 43 
D ll 
86 89 
12 
8 
12 
-
IS2,lai1 
04/11 
92 
92 
92 
90 
80 
95 
95 
0 
90 
97 
so 
80 
Discussion: The field had grown winter wheat during 1989 and had very few 
weeds at harvest time, as well as at the early spraying on September 1, 1989. 
The early treatments were combinations of residual herbicides. The early 
application of Command in combination with Atrazine did an excellent job of 
controll ing the fall weeds and keeping the plots weed free until May of 1990. 
.. 
Ii 
,, 
.. 
.. 
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The early application of Roundup with Atrazine did not effectively control the 
weeds because the volunteer wheat and downy bromegrass were not emerged from 
the soil yet. The later (Oct 5, 1989) application of Roundup in combination 
with Atrazine was more effective in the control of weeds than the early 
applications. The Landmaster II applied alone in early September was not 
effective in controlling the weeds in the plots. The Landmaster II applied 
alone April 18, 1990 was very effective in controlling the volunteer winter 
wheat and the downy bromegrass. The Landmaster II treatment had no effect on 
the late germinating kochia weeds. 
Control of Volunteer Winter Wheat with Spring Application of lerbieides 
Pennington County 
Objective: To evaluate the control of volunteer winter wheat with Roundup and 
Landmaster II at weekly intervals in April. 
Procedure: Four replications of each herbicide rate was applied at the dates 
indicated. The air temperature and soil temperature at 4 inche depth were 
determined at the time of the spraying. The herbicide treatments were applied 
at a volume of S gallons of solution per acre and a pressure of 30 PSI. 
Control notes were taken 2 weeks after application of the herbicides. All of 
the herbicide treatments had ammoniwn sulfate added to the mixture. 
Results: 
table 69. Effects of Time of Application of Herbicide on the Control of 
Volunteer Winter Wheat - Pennington County (New Underwood) ,  1990. 
1R2.li�IU�D. Elt�IIUi 'gD.ts::�l gt VglYAt11, Kb.tit 
Herbicide Rate Apr 6 Apr 12 Apr 18 Apr 24 May 2 
'-QzlAl 52,* 40* 56* Sf* 57* 
Roundup 10 98 99 96 92 99 
Roundup 12 99 99 99 97 99 
Roundup 16 99 99 99 97 99 
Landmaster II 40 99 99 99 95 97 
Untreated 0 0 0 0 0 
LSD(S\) - 5\ Standard Deviation - 4 .o, Coefficient of Variation - 4\ 
*Soil temperature in degrees Fahrenheit on day of application of herbicide. 
Discussion: All treatments at all dates of application were very effective in 
controlling volunteer winter wheat. The warm soil temperatures in early April 
promoted early plant growth. There have been problems with control from early 
April applications when soil was cold and the plants were not actively growing. 
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The early treatments were slow to show signs of control, it required a full 2 
weeks before control could be evaluated. The use of ammonium sulfate as an 
additive is recomnended when spraying herbicides containing Roundup. The 
ammonium sulfate tends to improve the control of volunteer wheat and Downy 
Bromegrass (Cheatgrass) in cool or less favorable growin9 conditions. 
Control of Volunteer Winter Wheat with Pall Applied Berbicide1 
Pennington County 
Objective: To control volunteer winter wheat by use of fall applied herbicides 
or combination of herbicides, in varying rates, and with the use of additives 
containing sulfate. 
Procedure: Three herbicides were applied to volunteer winter wheat in mid­
September 1989. The herbicides were utilized at several rates, in combinations, 
and with sulfate additives. The wheat had from 3 to 5 leaves at time of 
application. 
Results: 
Table 70. 
Herbicide 
Tre1-tmen_ts 
Roundup R.T 
Atrazine 4L 
Roundup RT 
Atrazine 4L 
Roundup RT 
Atrazine 4L 
Untreated 
Roundup RT 
Atrazine 4L 
Roundup RT 
Atrazine 4L 
Roundup RT 
Atrazine 4L 
Control of Volunteer Winter Wheat with fall applied Herbicides. 
Pennington County(Rew Underwood) ,  1990. 
Herbicide Rate 
{ProduetlA<tre > 
10 oz 
8 oz 
12 oz 
8 oz 
16 oz 
8 oz 
0 
10 oz 
8 oz 
12 oz 
8 oz 
16 oz 
8 oz 
Sulfate 
AtidiUYt 
Ammonium Sulfate 
Ammonium Sulfate 
Ammonium Sulfate 
0 
Sulfuric Acid 
Sulfuric Acid 
Sulfuric Acid 
Percent 
control 
86 
88 
94 
l 
81 
81 
92 
Continued on following page 
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l'�l e JLCAAtiQ-Y,td 
Herbicide Herbicide Rate Sulfate Percent 
Treatment, {Pr-9-duet/lge\ M4itive control 
Landmaster II 40 oz Amnonium Sulfate 81 
Atrazine 4L 8 oz 
Landmaster I I  40 oz Ammonium Sulfate 86 
Atraiine 4L 16 oz 
Landmaster I I  54 oz Ammonium Sulfate 92 
Atrazine 4L 8 oz 
Landmaster I I  54 oz Ammonium Sulfate 83 
Atrazine 4L 16 oz 
Least Significant Difference {5\) - 9 
Standard Deviation {\) - 6 
Coefficient of Variability (\) - 8 
Discussion: 
The control of volunteer winter wheat with Roundup and Landmaster, in combina­
tion with Atrazine in mid September, was not a complete success. The condi­
tions were dry and the wheat was not growing very fast. A later application 
may have been more effective. The higher rates of Roundup and Land.master were 
more effective than the lower rates. Under good growing conditions the lower 
rates should have given 100\ control . When dry conditions exist it is better 
to wait until later to apply Roundup type herbicides. 
Control of Volunteer Winter Wheat with Roundup and Sulfate Additives 
Pennington County(New Underwood) 
Objective: To determine efficiency of sulfate carriers used to enhance Roundup. 
Procedure:The volunteer winter wheat was in the 3 to 4 leaf stage of growth in 
mid September when the treatments were applied. The same rate (6 ounces/acre) 
of Roundup was applied to all treatments. The rates and sources of sulfate 
carriers were changed to compare weed control from each treatment. The treat­
ments were applied at the rate of 5 gallons of solution per acre. 
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Control of Tan Spot on Winter wheat with Pun;icides 
Pennington County 
Objective: To evaluate the ability of foliar applied fungicides to control tan 
spot fungus on winter wheat. 
Procedure: Sage winter wheat was in the early flag leaf stage of growth on May 
25, 1990. The fungicide treatments were applied in 20 gallon per acre spray 
solution, with a TK-2 flood nozzle, at 30 PSI. The experimental plots were 
arranged in a randomized complete block design, with 4 replications. Soil temp­
erature was 62 degrees and air temperature was 72 degrees time of application. 
Results: 
Table 75. Effect of roliar applied Fungicides on Control of Tan Spot on Wheat. 
Pennington County(Rew Underwood) , 1990. 
Rate Disease Test Wt Yield 
Punqicidct <o;/A} Ratings (Lbs/A} !Ju/A) 
6573-208DF 0. 5 1.3 64. 5 40.3 
6573-208DF L O  l .  8 65.0 41.5 
6573-208DF 2.0 l .  s 64.5 40.3 
6S73-208DF 3.0 1. 8 65.0 40 I 3 
Tilt 4.0 2.0 64 . 5  41. 3 
Untreated 2.5  6 4 . 5  41. 3 
Least Significant Difference (5\) 0.9 4. 9 l .  2 
Standard Deviation - 0 .6  3.3 0.8 
Coefficient of Variability (\) - 34 8. 0 l. 2 
Discussion : The winter wheat had an excellent yield potential of 40 to 50 
bushels  per acre at the time of spraying. The weather turned very hot (100+ 
degrees) and dry the next 2 weeks after application. The yields of the winter 
wheat were not affected by the tan spot disease because the weather did not 
favor the development of the fungus disease on the plants. The yields were 
reduced by the hot, dry weather and all plots treated and untreated had 
similar yields. 
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